State of California
AIR RESOURCESBOARD

Staff Report: Initial Statement of Reasons
for the Proposed Airborne Toxic Control Measure
for Emissions of Chlorinated Toxic Air Contaminants
from Automotive Maintenance and Repair Activities

Volumell:
Technical Support Document



l. INTRODUCTION

A. Overview

The compounds perchloroethylene (Perc), methylene chloride (MeCl), and
trichloroethylene (TCE) are found in automotive consumer products commonly used in
automotive maintenance and repair activities (AMR activities). The Air Resources Board (ARB
or Board) has identified these compounds as toxic air contaminants (TACs) under California’s
Toxic Air Contaminant Identification and Control Program.

Once the compounds Perc, MeCl, and TCE were identified as TACs, the ARB was
required under the Toxic Air Contaminant Identification and Control Program to: (1) prepare a
report on the need and appropriate degree of regulation for the compounds, and (2) adopt
regulations to reduce emissions of the compounds. These regulations are called airborne toxic
control measures (ATCMSs) or control measures. In this report, we use the terms regulation,
control measure, and ATCM interchangeably. State law requires that such control measures for
TACs without a Board-specified threshold exposure level be based on the best available control
technology or a more effective control method in consideration of cost and risk.

Thisvolume of the Initial Statement of Reasons for the Proposed Airborne Toxic Control
Measure for Emissions of Chlorinated Toxic Air Contaminants from Automotive Maintenance
and Repair Activities, presents information on the toxic air contaminant identification and
control process, the report preparation process, and previous identification and control
(regulatory) activities for Perc, MeCl, and TCE. It also presents information on consumer
product regulatory activities. It then presents compound-specific physical characteristics and
information on sources and ambient concentrations. That is followed by a discussion of typical
automotive maintenance and repair activities, exposure, and health effects for these three
compounds. Finally, this volume presents the proposed control measure, and its health,
economic, and environmental impacts.

B. Purpose

At its November 21, 1996, hearing, the Board adopted amendments to exempt Perc from
the volatile organic compound (VOC) definition in California s Regulation for Reducing VOC
Emissions from Consumer Products (Consumer Products Regulation; section 94521, title 17,
California Code of Regulations). This action allowed manufacturers to reformulate consumer
products with Perc to meet the VOC limits of the Consumer Products Regulation.

During the hearing, the Board expressed concerns about the potential for anincreasein
the use of Perc in consumer products, and the possible health impacts that might result.
Therefore, the Board directed the ARB staff to conduct an assessment under the State’ stoxic air
contaminant control program of the need to control Perc use in consumer products. At the
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hearing, automotive consumer products, and specifically brake cleaning products, were identified
as the consumer products category most likely to contain, or be reformulated to contain, Perc.
Consequently, staff initially evaluated Perc use in brake cleaning products. The preliminary
results of thisinitial assessment were discussed in the Perchloroethylene Needs Assessment for
Automotive Consumer Products: Status Report released in June 1997 (June 1997 Status Report)
and presented to the Board at its June 26, 1997, meeting. An additional update on the
assessment, incorporating additional data and analyses, was provided to the Board in a May 1998
Memorandum. These documents indicated that, based on the available information, an ATCM
should be devel oped to reduce Perc emissions from brake cleaning products. Later, asaresult of
preliminary information raising concerns about compound and product interchangeability, staff
extended the evaluation to include the use of Perc, MeCl and TCE, not only in brake cleaning
products, but also in carburetor cleaners, engine degreasers, and general purpose degreasers.

This report presents the information evaluated by the ARB staff, including: (1) analyses
of two surveys of automotive consumer products manufacturers and AMR facility operators; (2)
sitevisitsto AMR facilities; and (3) chlorinated compound emissions and potential health
impacts. It then discusses the recommended control measure and its impacts.

C. Regulatory Authority

The California Toxic Air Contaminant |dentification and Control Program (Program),
established under Californialaw by Assembly Bill 1807 (Chapter 1047, Statutes of 1983) and set
forth in Health and Safety Code (HSC) sections 39650 through 39675, is designed to protect
public health by reducing emissions of TACs. Thislaw mandates the identification and control
of air toxicsin California and complements the State' s criteriaair pollutant program. The
identification phase of the Program requires the ARB, with the participation of other state
agencies, to evaluate the health impacts of, and exposure to, substances and to identify those
substances which pose the greatest health threat as TACs. ARB’s evaluation is made available to
the public and is formally reviewed by the Scientific Review Panel (SRP) established under HSC
section 39670. Following ARB’s evaluation and the SRP' s review, the Board identified MeCl,
TCE, and Perc as TACs at its July 1989, October 1990, and October 1991 Board hearings,
respectively. In each case, the Board determined there was not sufficient available scientific
evidence to support the identification of athreshold exposure level (ARB, 1989; ARB, 1990z,
ARB, 1991a).

A threshold level can be defined as alevel of pollutant exposure below which no adverse
health effects are likely to occur. Intheir evaluations of Perc, MeCl, and TCE, staff from the
California Environmental Protection Agency’s Office of Environmental Health Hazard
Assessment (OEHHA) recommended that Perc, MeCl, and TCE be treated as having no
threshold exposure level because: (1) all three compounds are potential human carcinogens, and
(2) currently, there is insufficient evidence available to designate an exposure level below which
no significant adverse health impacts are anticipated.



Following the identification of a substance asa TAC, HSC section 39665 requires the
ARB, with participation of the air pollution control and air quality management districts
(districts), and in consultation with affected sources and interested parties, to prepare areport on
the need and appropriate degree of regulation for that substance. A needs assessment for Perc
was conducted from 1991 to 1993 as part of the ARB’ s development of the ATCM for Emissions
of Perchloroethylene from Dry Cleaning Operations (Dry Cleaning ATCM), August 1993
(title 17, California Code of Regulations, sections 93109 and 93110). During that assessment,
the ARB staff determined that dry cleaning operations and solvent degreasing operations
accounted for about 80 percent of the Perc usein California (ARB, 1993a). Therefore, staff
focused their attention on dry cleaning and degreasing uses of Perc first and is now addressing
other uses of Perc. ThislInitial Statement of Reasons serves as the report on the need and
appropriate degree of regulation for MeCl and TCE.

It isimportant to note that the proposed ATCM is not a consumer products regul ation.
Consumer products regulations are developed under authority granted to the ARB by the
Cdlifornia Clean Air Act (1998), and specifically Health and Safety Code section 41712.

HSC section 41712 requires the ARB to adopt regulations to achieve the maximum feasible
reduction in reactive organic compounds (ROCs) emitted by consumer products (note: ROC is
equivalent to VOC). Asdiscussed previously, we are proposing this ATCM under the authority
granted to the ARB by Assembly Bill 1807 (The Toxic Air Contaminant Identification and
Control Program) as codified in HSC sections 39650 through 39675.

However, since the automotive consumer products industry has previously been subject to
regulations devel oped under ARB’ s Consumer Products Program, we have used the phrase
“consumer products’ and definitions similar to those in ARB’ s consumer products regulations in
an attempt to make our ISOR more familiar and comprehensible to consumer products
manufacturers, AMR facility operators, and others who may use these products.

D. Regulatory Activities

1. Airborne Toxic Control Measures

Once the ARB has evaluated the need and appropriate degree of regulation for a TAC,
State law (HSC section 39666) requires the ARB to adopt regulations to reduce emissions of the
TAC to the maximum extent feasible in consideration of cost, risk and other factors specified in
HSC section 39665. To date, the ARB has developed nine ATCMs. The most recent, the
ATCM for Emissions of Perchloroethylene from Dry Cleaning Operations, August 1993 (title 17,
California Code of Regulations, sections 93109 and 93110), was expected to resultin a 78
percent reduction in statewide Perc emissions from dry cleaning operations when it was fully
implemented in 1998.



2. National Emission Standards for Hazardous Air Pollutants

In the federal Clean Air Act Amendments of 1990, the United States Environmental
Protection Agency (U.S. EPA) identified Perc, MeCl, and TCE as hazardous air pollutants
(HAPS) because they were either known to have or may have adverse effects on human health or
the environment. Health and Safety Code section 39658 (b) requires the Board to designate
federal HAPs as TACs, and the Board did so in 1993 (AB 2728, Tanner). Therefore, Perc, MeCl,
and TCE are TACs both because they have been identified by the Board through the Toxic Air
Contaminant Identification and Control Program and because they are HAPs (ARB, 1993b).

In December 1994, the U.S. EPA promulgated the National Emission Standard for
Hazardous Air Pollutants: Halogenated Solvent Cleaning (the Degreasing NESHAP) to address
emissions of halogenated solvents, including Perc, MeCl, and TCE from degreasing operations
(40 CFR Parts 9 and 63). Under HSC section 39658 (b), which provides that U.S. EPA
NESHAPs are also ATCMs under certain circumstances, the Degreasing NESHAP is the State
ATCM for degreasing operations; therefore, under HSC section 39666 (d) it must be
implemented and enforced by the districts, unless the districts seek and receive approval from the
U.S. EPA to implement an alternative control measure. Sources subject to the Degreasing
NESHAP were required to comply with the regulation beginning on December 2, 1997.

3. “Hot Spots”

In November 1997, ARB staff published the Risk Reduction Audits and Plans Guidelines
for Halogenated Solvents Degreasing Operations to assist facilities that have been identified by
the districts as significant risk facilities requiring risk reduction audits and plans under Assembly
Bill 2588 (the Air Toxics “Hot Spots' Information and Assessment Act) and Senate Bill 1731 as
set forth in HSC sections 44300 to 44394. This guideline document contains a self-conducted
audit and checklist which helps facility operators determine possible options to reduce the
potential risk posed by afacility’s degreasing operations.

Automotive maintenance and repair facilities may be subject to the “Hot Spots’ Program
if: (1) they use substances that are included on the Air Toxic Hot Spot Program list of
substances required by HSC section 44321, and (2) those substances are used in sufficient
guantities to make the facility type subject. However, AMR facilities are not required to
complete emission inventory plans or to submit these plans to the districts because they are not
included as a specific facility type in Appendix E of the Emission Inventory Criteriaand
Guidelines (ARB, 1997e). Although retail gasoline service stations are currently subject to the
“Hot Spots” Program, the districts typically require the reporting of only the toxic emissions
from gasoline dispensing operations, even if other operations such as brake cleaning operations
are occurring at the service station. However, the districts have the authority to evaluate an
individual facility under the “Hot Spots’ Program and require the facility to comply with the



“Hot Spots’ Program if they have good cause to believe that the facility may pose a potential
threat to public health.

4. Consumer Products

The Board not only has the authority to develop control measures to reduce emissions of
TACs, it also has the authority to develop regulations to reduce emissions of criteria pollutants
such as ozone. This section provides a brief background on the ARB’ s authority to regulate
consumer products, followed by information on consumer product regulatory activities.

In 1988, the Legidature enacted the California Clean Air Act (Act), which declared that
attainment of the California state ambient air quality standards is necessary to promote and
protect public health, particularly that of children, older people, and individuals with respiratory
diseases. The Legidature also directed that these standards be attained by the earliest practicable
date. California adopted an ambient air quality standard for ozonein 1988. Strategiesto reduce
ambient ozone concentrations include decreasing emissions of reactive organic compounds
(ROCs), aso known as volatile organic compounds (VOCs).

The Act added HSC section 41712 requiring the ARB to adopt regulations to achieve the
maximum feasible reduction in VOCs emitted by consumer products. To date, the Board has
adopted the following six regulatory actionsto fulfill the requirements of the Act asit pertains to
consumer products:

e the Antiperspirant and Deodorant Regulation was approved in November 1989, and
required areduction in VOC emissions from antiperspirants and deodorants,

e the“Phasel, I, and 11" Consumer Products Regulations, and the Midterm
Measures || Regulation, were approved in October 1990, January 1992, July 1997,
and October 1999, respectively, and required areduction in VOC emissions from
over 40 different consumer products categories,; and

e the Aerosol Coatings Regulation was approved in March 1995, and required
emissions reductions from 35 categories of aerosol paints and related coating
products. In November 1998, the Board adopted revisions to many of the future
effective VOC limitsin the aerosol coatings regulation after areview of their
technological and commercia feasibility.

Relevant to this proposal, the aerosol coatings regulation essentially prohibits “new or
increased uses’ of Perc. The aerosol coatings regulation allows Perc-containing aerosol coatings
to be sold or used in Californiaif they were sold in the State in 1992 and either complied with the
standards of the aerosol coatings regulation or could be reformulated to comply with the
standards without increasing the Perc content. Perc-containing aerosol coatings that were not
sold or used in Californiain 1992, or those that could not be reformulated to comply with the
standards of the aerosol coatings regulation without increasing the Perc content, are not allowed
(ARB, 1995).



1.  PUBLIC OUTREACH AND REPORT PREPARATION

A. Outreach Efforts

Outreach and public participation are important components of ARB’ s needs assessment
and report preparation process. For this assessment, we developed an outreach program to
involve consumer products manufacturers and their associations, AMR facility operators and
their associations, national, state and local regulatory agencies, environmental/pollution
prevention and public health advocates, and other interested parties. Through these efforts, we
have been able to obtain detailed information on the use and emissions of chlorinated automotive
consumer products. Additionally, these entities participated in the development and review of
the necessary surveys and draft reports, conference calls, working group meetings, and
workshops. They also have had aforum to address their concerns.

As part of our outreach program, we have made extensive personal contacts with industry
and facility representatives as well as other affected parties through meetings, telephone cals,
and mail-outs. Activitiesincluded:

. the formation of a Perc Needs Assessment working group;

. seven conference calls with the working group to discuss our activities;

. more than 500 telephone conversations with the working group and facility
operators,

. mailing or faxing working group agendas, minutes, draft surveys, survey analyses,
draft and final status reports to over 80 people;

. mailing workshop notices to amailing list of over 6,000 people;

. mailing the Brake Cleaner and Perc-Containing Automotive Products Survey to
37 manufacturers and 23 other interested parties (including associations);

. mailing the Automotive Repair Facility Survey to 25,000 facilities,

. conducting eight meetings and four workshops,

. visiting 137 AMR facilities to gather information on the process and amount of
brake cleaning products used, building dimensions, and receptor locations;

. visiting five additional AMR facilities to gather information on aqueous brake

cleaning units; and
. visiting 16 additional AMR facilities and meeting with the Sacramento Valley
Fire Marshals Association to discuss flammability issues.

B. Public Involvement
As described below, affected industries, other government agencies, and organizations

interested in minimizing chlorinated solvent use have been involved in this assessment from the
beginning. To increase the general public’s participation in this assessment, we have made

-1



information available viathe ARB’s Internet web site (http://www.arb.ca.gov/toxics/acp.htm),
and have conducted four public workshops.

1. Industry Involvement

Automotive consumer products manufacturers and brake service industry representatives
have actively participated in the assessment process, providing technical information, comments
and suggestions during the development of surveys, and comments on findings. Industry
involvement in the process has also included:

. more than 250 telephone conversations with ARB steff;

. the return of 22 of 37 Brake Cleaner and Perc-Containing Automotive Products
Surveys representing about 90 percent of California product sales;

. participation of 18 workgroup representatives to review survey and risk
assessment results; and

. participation in all needs assessment conference calls and workshops.

2. Government Agency Involvement

Other local, state, and federal agencies with an interest in potential emissions of, or
soil/groundwater contamination by, Perc, MeCl, and TCE have been involved in the assessment
process to promote statewide consistency in addressing public health concerns and provide a
multi-media perspective. These agenciesinclude: air and sanitation districts, the California
Department of Industrial Relations/Division of Occupational Safety and Health (Cal/OSHA), the
California Environmental Protection Agency’s (Cal/EPA’s) Office of Environmental Health
Hazard Assessment (OEHHA), Cal/EPA’ s Department of Toxic Substances Control (DTSC),
and the U.S. EPA.

We have apprized the air districts of our activities through the California Air Pollution
Control Officers Association’s (CAPCOA) Toxics Committee, and have aso requested
information that they may have on the brake cleaning process and how districts regulate the
AMR industry. Thiswork has included telephone calls to the districts and presentations to the
CAPCOA Toxics Committee.

We have reviewed information provided to us by the sanitation districts on increasing
concentrations of Perc in the influent to publicly owned treatment works (POTWSs).
Additionally, arepresentative of the County Sanitation Districts of Los Angeles County has
presented this information during the May 1999 and January 2000 workshops (CSDLA, 1999b).

We have a so requested information that other agencies may have on chlorinated solvent
cleaning and pollution prevention case studies. Both the U.S. EPA and DTSC have published
pollution prevention guides for the automotive maintenance and repair industry that were
reviewed in the preparation of this report.



3. Private Organization |nvolvement

Two private organizations have aso been involved in the assessment process. The
Institute for Research and Technical Assistance (IRTA) recently partnered with the U.S. EPA
(the study’ s sponsor), DTSC, and the South Coast Air Quality Management District to conduct a
study of the effectiveness of agueous brake cleaning units. IRTA isanon-profit organization that
assistsindustries, primarily small businesses, in reducing or eliminating their use of ozone
depleting substances and chlorinated solvents through demonstration and evaluation of new
technologies, solvent substitutes, and process modifications. IRTA invited ARB staff to join
them in visitsto Los Angeles area automotive repair facilities conducting brake service
operations. These facilities were participantsin a study of alternative brake cleaning products.
IRTA has provided technical information on the availability, cleaning effectiveness, and relative
cost of non-aerosol brake cleaning products.

Tri-TAC, atechnical advisory committee sponsored by the League of California Cities,
the California Association of Sanitation Agencies, and the California Water Environment
Association presented information about the amount of chlorinated solvents reaching POTWSs,
and has participated in the development of the proposed ATCM.

C. Data Collection Toolsto Assist in Report Preparation

ARB staff developed three surveys to gather Perc usage and emissions data for usein this
assessment: the Brake Cleaner and Perc-Containing Automotive Products Survey (Manufacturer
Survey), the Automotive Repair Facility Questionnaire (Facility Survey), and the
Brake/Automotive Repair Facility Survey for site visits (Site Visit Survey). Additionally,
information from the 1997 Consumer and Commercial Products Survey (Consumer Products
Survey) was also used.

1. The Manufacturer Survey

The Manufacturer Survey was developed to gather current sales and formulation data for
both chlorinated and non-chlorinated brake cleaning products from manufacturers. It also
requested information on future formulation trends that could increase the Perc content of brake
cleaning products and other automotive consumer products.

2. The Facility Survey

The Facility Survey was developed to estimate the number of facilities performing brake
repair operations, the number of brake jobs performed, and the type and quantity of bulk liquid or
aerosol product used.



3. The Site Visit Survey

The Site Visit Survey was developed to gather AMR facility process information and
source characteristic information. Process information includes items such as the number of
brake jobs performed per day and the amount and types of solvent used in the process. Process
information was used to estimate facility emissions. Source characteristic information includes
building dimensions and the location of the residential and off-site worker receptors, and is used,
in conjunction with facility emissions and an air dispersion model, to assess potential health
impacts from a given facility.

4. The Consumer Products Survey

The Consumer Products Survey contains sales and formulation data for all consumer
products sold in California, including the four automotive consumer product categories addressd
by the proposed ATCM. This survey was conducted in conjunction with the Consumer Products
regulations.
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1. PHYSICAL CHARACTERISTICS, SOURCES, AND AMBIENT
CONCENTRATIONS OF PERCHLOROETHYLENE , METHYLENE
CHLORIDE, AND TRICHLOROETHYLENE

This chapter summarizes the readily-available information on physical properties, sources
and emissions, ambient concentrations, indoor sources and concentrations, atmospheric
persistence, and Air Toxics “Hot Spots’ (AB 2588) risk assessment information for Perc, MeCl,
and TCE. The information comes from ARB’s 1997 reference report, Toxic Air Contaminant
Identification List — Summaries unless otherwise noted (ARB, 1997b). This chapter also
discusses the presence of these compounds in other environmental mediaas it was presented in
the technical support documents for either the proposed identification of the compound as atoxic
air contaminant (MeCl and TCE), or the proposed ATCM (Perc).

A. Per chloroethylene

1. Physical Properties of Perc

Perc isavolatile chlorinated aliphatic hydrocarbon compound containing a double bond.
At room temperature, Perc is a non-flammable, colorless, dense liquid with an ethereal odor.
Although relatively insoluble in water, it is miscible in alcohol, ether, chloroform, and benzene.
Perc decomposes slowly in water to yield trichloroacetic and hydrochloric acids, and is oxidized
by strong oxidizing agents.

Physical Properties of Perchloroethylene
Synonyms: tetrachloroethylene; tetrachl oroethene; 1,1,2,2-perchloroethylene; ethylene
tetrachloride; perc; PCE; Nema; Tetracap; Tetropil; Perclene; Ankilostin; Didakene

CAS Number™: 127-18-4

Molecular Formula: C,Cl,

Molecular Weight: 165.85

Boiling Point: 121 °C at 760 mm Hg
Melting Point: -22°C

Vapor Pressure: 18.47 mm Hg at 25 °C
Vapor Density: 5.7 (ar=1)
Density/Specific Gravity: 1.6230 at 20/4 °C

Log Octanol/Water Partition Coefficient: 3.40

Conversion Factor: 1 ppb = 6.78 pg/m?®

1 The CAS Registry Number or CAS number is a unique accession number assigned by the Chemical Abstracts Service, a

division of the American Chemical Society. Other than being guaranteed unique to agiven compound, this number has no particular meaning. CAS
Registry Numbers are assigned to every uniquely-identifiable substance.
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2. Sources of Perc

Perc is used as a solvent primarily in dry cleaning operations. Percisaso usedin
degreasing operations, paints and coatings, adhesives, aerosols, specialty chemical production,
printing inks, silicones, rug shampoos, and |aboratory solvents.

There are no producers of Perc in California. The primary stationary sources that have
reported emissions of Perc in Californiaare dry cleaning plants, plating and polishing companies,
and aircraft manufacturers (ARB, 1999a).

Perc was registered for use as a pesticide, however as of August 1, 1990, it is no longer
registered for pesticidal usein California

3. Emissions of Perc

The reported emissions of Perc from stationary sources in California are estimated to be
at least 4.5 million pounds per year, based on data reported under the Air Toxics “Hot Spots”
Program (AB 2588) from database year 1998 (ARB, 1999a).

4. Natural Occurrence of Perc

Perc does not occur naturally in the environment.

5. Ambient Concentrations of Perc

Perc isroutinely monitored in California by the statewide ARB air toxics network. The
ARB’s ambient air monitoring network is designed to obtain ambient background, non-source
influenced, concentration levels of air toxics from 21 ambient air toxic monitoring stations
located statewide. According to ARB’s toxics database, the 1998 statewide average
concentration for Perc is 0.11 parts per billion (ppb) or 0.77 micrograms per cubic meter (ug/m3).

The United States Environmental Protection Agency (U.S. EPA) has compiled ambient
concentration data from Columbus, Ohio during 1989 with a mean concentration of 1.59 pg/m?,
or 0.23 ppb, and the range varied from 0.21 to 40 pg/m? or 0.03 to 5.90 ppb. They also reported
concentrations of Perc from 13 study areas during 1989 to 1991. The overall range of
concentrations from these areas were from 0.69 to 104 pg/m? or 0.10 to 15.34 ppb with amean
concentration of 3.6 pug/m? or 0.53 ppb.

6. Indoor Sources and Concentrations of Perc

Volatilization from dry cleaned garmentsis probably the largest source of Perc in indoor
air. Brake cleaners, water repellents, and fabric finishes are also important sources of Perc.
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Results from both indoor and personal monitoring in California homes indicate that
people are exposed frequently to Perc from indoor air. The level of exposure varies among
homes because of the different numbers and types of emission sources present in individual
homes. In alarge Southern California study, the 24-hour average concentrations for residential
indoor air ranged from 2.27 to 6.72 pug/m? while concurrent outdoor concentrations ranged from
1.74 t0 4.41 pg/m?3. Using persona nighttime sampling data to approximate indoor air exposure,
the 12-hour average indoor nighttime concentrations ranged from 5.45 to 8.56 pg/m?2in
comparison to the outdoor nighttime concentrations which ranged from 1.24 to 5.72 ug/m?.

The most recent California study was conducted in Woodland, Californiain the spring of
1990. The average concentration of Perc of 124 indoor samples was 1.44 pug/m?3. Mean indoor
concentrations from the Woodland study are approximately 2.7 times greater than the outdoor
mean concentration of 0.53 pg/m? from the same study.

7. Atmospheric Persistence of Perc

The dominant tropospheric loss process for Perc is expected to be by reaction with the
hydroxyl (OH) radical. The calculated half-life and lifetime for Perc due to gas-phase reaction
with the OH radical are 2 months and 3 months, respectively. Both nitrate radical and ozone
chemical reaction removal processes are too long to compete with the OH radical reaction. The
reaction of the OH radical with Perc has been shown to generate chlorine atoms and that in the
atmosphere the reaction forms phosgene and hydrogen chloride as well as other, as yet
unidentified, products. Therefore, Perc is sufficiently persistent to be transported throughout an
air basin before it is degraded.

8. Health Effects of Perc

See Chapter VI.C. for adiscussion of the health effects of Perc.

0. AB 2588 Risk Assessment Information

The Office of Environmental Health Hazard Assessment (OEHHA) reviews risk
assessments submitted under the Air Toxics “Hot Spots’ Program (AB 2588). Of the risk
assessments reviewed as of April 1996, Perc was the maor contributor to the overall cancer risk
in 43 of the approximately 550 risk assessments reporting atotal cancer risk equal to or greater
than 1in 1 million. Perc contributed to the total cancer risk in 79 of these risk assessments. Perc
also was the major contributor to the overall cancer risk in 7 of the approximately 130 risk
assessments reporting atotal cancer risk equal to or greater than 10 in 1 million, and contributed
to atotal cancer risk in 34 of these risk assessments.

For non-cancer health effects, Perc contributed to the total hazard index in
35 of the approximately 89 risk assessments reporting atotal chronic hazard index greater
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than 1, and presented an individual hazard index greater than 1 in 19 of these risk assessments.
Perc aso contributed to the total hazard index in 23 of the approximately 107 risk assessments
reporting atotal acute hazard index greater than 1, and presented an individual hazard index
greater than 1 in 4 of these risk assessments.

10. Perc in the Environment (ARB, 1993a)

Besidesthe air, Perc isaso found in water, soil, fatty foods, fish, and human blood. This
section will discuss the presence of Perc in other environmental media.

a Ground Water and Soil

Perc is a point-source ground water contaminant because of its widespread use and
physical characteristics. When waste water containing Perc is discharged into the sewer or Perc
is accidentally spilled onto the ground, it can migrate through the soil and into aquifers below.
Perc is heavier than water. If discharged into the sewer, Perc can settle to the bottom of the
sewer line and migrate through clay sewer pipe into the soil layers and groundwater aquifers.
Perc in the sewer pipes can also volatilize to a gas and penetrate the sewer wall. The Perc can
then travel through the soil layersinto the ground water.

If organic carbon is present in the subsurface materials, Perc can decompose under
anaerobic conditions through “sequential reduction”. This means that one chlorine atom at a
time is removed from the Perc molecule and is replaced with hydrogen atoms. Percis
sequentially reduced to trichloroethene, then to cis-1,2-dichloroethene, and finally to ethene .

Perc can also be degraded by bacteria. There are severa bacteriainvolved in the
biodegradation of Perc, such as Clostridium cadaveris, Clostridium limosium, gram positive
cocci, large gram positive rods, and filaments. In the degradation process, the Perc moleculeis
slowly broken down into a hydrogenate compound, with chlorine released as chlorineions.

b. Ocean

Concentrations of Perc in the ocean are used as an indication of the environmental
background concentration in surface waters. The average background concentrations of Percin
the North Atlantic Ocean range from 0.1 to 0.5 ppt (parts per trillion).

C. Precipitation

Perc can be present in precipitation or rainwater. Rainwater collected in 1982 in the Los
Angeles area contained 21 ppt of Perc. Perc levelsin rainwater in La Jolla, and snow in south-
central California, ranged from 1.4 to 5.7 ppt. Rainwater collected in Portland, Oregon had Perc
levels that ranged from 0.82 to 9.2 ppt. Rainwater in England’ s industrial cities contained Perc
concentrations up to 150 ppt.
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d. Food

Food products have been found to contain Perc. It is believed that airborne Perc isthe
primary contaminant mechanism for foods. Perc has been found in foods such as. dairy products
(0.3 to 13 micrograms of Perc per kilogram of dairy product (ug/kg)); meat, oils, and fats (0.01 to
7.0 pg/kg); beverages (2.0 to 3.0 pg/kg); fruits and vegetables (0.7 to 2.0 pg/kg); and fresh bread

(1 pg/kg).
e. Fish

Several European studies have been conducted to determine if Perc accumulatesin fish.
Eel, cod, coalfish, dogfish, and bid from the Irish Sea were collected and analyzed. Fish tissue
concentrations were as high as 43 nanograms of Perc per gram of fish (ng/g) (dry weight).
Fifteen species of fish off the coast of Great Britain were found to have Perc levels ranging from
between 30 to 100 ng/g.

f. Perc Ingestion by Humans

A study in Japan was conducted to determine the Perc blood levelsin individuals who
consume well water contaminated with Perc. The Perc levelsin the well water ranged from
0.001 to 27 ppb. The study concluded that people who did not use well water for drinking or
cooking had non-detectable Perc blood levels (detection limit was not reported). Those people
who consumed or used well water had Perc blood levels ranging from 0.9 to 5.1 micrograms of
Perc per liter of blood (ug/l).
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B. Methylene Chloride

1. Physical Properties of MeCl

MeCl isavolatile, nonflammable, colorless, liquid with a sweetish chloroform-like odor.
It isdlightly soluble in water and miscible with alcohol, ether, and dimethylformamide. Inthe
absence of moisture, at ordinary temperatures, MeCl isrelatively stable. Indry air, MeCl
decomposes at temperatures exceeding 120 °C. MeCl evaporates relatively quickly from water.
Possible thermal breakdown products of MeCl include phosgene, chlorine, and hydrogen
chloride.

Physical Propertiesof Methylene Chloride
Synonyms:. dichloromethane; methylene dichloride; Freon 30; Aerothene NM; Somethine;

methylene bichloride

CAS Number: 75-09-2
Molecular Formula: CH.CI,
Molecular Weight: 84.94
Boiling Point: 39.75°C at 760 mm Hg
Melting Point: -95°C
Vapor Pressure: 349 mmHg at 20°C
Vapor Density: 293 (ar=1)
Density/Specific Gravity: 1.3255 at 20/4 °C
Log Octanol/Water Partition Coefficient: 1.30
Conversion Factor: 1 ppm = 3.47 mg/m®

2. Sources and Emissions of MeCl

MeCl is used as a solvent, a blowing and cleaning agent in the manufacture of
polyurethane foam and plastic fabrication, and in paint stripping operations. MeCl isalso used in
some aerosol consumer products, including aerosol paints, and automotive products. However,
most consumer products manufacturers have already voluntarily phased out the use of MeCl. In
addition, in the case of aerosol paints, the use will be restricted by aprovisionin ARB’s
regulation, "Regulation for Reducing Volatile Organic Compound (VOC) Emissions from
Aerosol Coating Products’ adopted March 1995. MeCl is also found in textiles, paper, plastic,
glass, and pharmaceutical manufacturing. For some categories, such as paint removers and
aerosols, emissions from evaporation equal the amount used.

Paint removers account for the largest use of MeCl in California, where MeCl isthe

primary ingredient in paint stripping formulations used for industrial, commercial, military, and
domestic applications.
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The primary stationary sources that have reported emissions of MeCl in Californiaare
manufacturers of ophthalmic goods, manufacturers of plastic foam products, and manufacturers
of motor vehicles and car bodies (ARB, 1999a).

MeCl was registered for use as a pesticide; however as of August 1, 1990, it is no longer
registered for pesticidal usein California.

3. Emissions of MeCl

The total emissions of MeCl from stationary sources in California are estimated to be
approximately 3.5 million pounds per year, based on data reported under the Air Toxics
“Hot Spots’ Program (AB 2588) from data base year 1998 (ARB, 1999a).

4. Natural Occurrence of MeCl

MeCl does not occur naturally in the environment.

5. Ambient Concentrations of MeCl

MeCl is routinely monitored in California by the statewide ARB air toxics network. The
ARB’s ambient air monitoring network is designed to obtain ambient backgound, non-source
influenced, concentration levels of air toxics from 21 ambient air toxic monitoring stations
located statewide. According to ARB’s toxics database, the 1998 statewide average
concentration for MeCl is 0.62 parts per billion (ppb) or 2.15 micrograms per cubic meter

(hg/m?).

The U.S. EPA has also reported concentrations of MeCl from 13 study areas during 1989
to 1991. The overal range of concentrations from these areas were from 0.28 to 492 pg/m?®
(0.08 to 140.57 ppb) with an overall mean concentration of 5.6 pg/m? (1.6 ppb).

6. Indoor Sources and Concentrations of MeCl

Because MeCl is a constituent in many consumer products, short-term
indoor concentrations may be several orders of magnitude higher than ambient concentrations.
Results from a chamber study where a paint stripper was being used resulted in breathing zone
exposures up to 2,000 parts per million (ppm) averaged over one hour with peak breathing zone
concentrations of up to 33,000 ppm. Inhalation of MeCl from the indoor environment is
expected to vary depending on the degree and manner of use of products containing MeCl.

Data on indoor concentrations of MeCl are extremely limited. During June of 1990,
125 households in Woodland, Californiawere monitored for avariety of toxic air contaminants.
Sixty-one homes were sampled for MeCl. The mean of those samples was 83 pg/m? or
23.92 ppb. The detection limit for MeCl was 0.7 ug/m? or 0.20 ppb. The 90th percentile was
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160 pg/m?® or 46.11 ppb, with arange from below the quantifiable limit of 0.7 to 1,700 pg/m? or
0.20t0 489.91 ppb. Mean indoor concentrations are approximately 5.5 times greater than the
outdoor mean concentration of 15 pg/m? or 4.32 ppb from the same study. The use of household
consumer products containing MeCl may account for its high prevalence in the homes tested.

As part of astudy conducted in Los Angeles County, the indoor and outdoor air of eight
homes was sampled during the summer and analyzed for several compounds including MeCl.
For these homes, results show overnight indoor concentrations to range from 3.5 to 12.6 yg/m? or
0.3 to 3.6 ppb with daytime indoor concentrations ranging from 1.05 to 13.65 pg/m?® or 0.3 to 3.9
ppb. Overnight outdoor concentrations range from 0.35 to 4.55 pg/m? or 0.1 to 1.3 ppb while
daytime outdoor concentrations range from 0.7 to 13.65 pg/m? or 0.2 to 3.9 ppb. The results for
this study indicate that indoor concentrations of MeCl in some homes may not be substantially
higher than outdoor concentrations.

7. Atmospheric Persistence of MeCl

Reaction with hydroxyl radicals is the dominant mechanism removing MeCl from the
atmosphere. The calculated half-life and lifetime of MeCl due to gas-phase reaction with the
Oh radical are estimated to be about 0.6 years and 0.9 years, respectively. The product of the
Oh radical-initiated reaction is formyl chloride, in 100 percent yield.

8. Health Effects of MeCl

See Chapter VI.C. for adiscussion of the health effects of MeCl.

0. AB 2588 Risk Assessment Information

The Office of Environmental Health Hazard Assessment reviews risk assessments
submitted under the Air Toxics “Hot Spots’ Program (AB 2588). Of the risk assessments
reviewed as of April 1996, MeCl was the maor contributor to the overall cancer risk in 30 of the
approximately 550 risk assessments reporting a total cancer risk equal to or greater than 1in
1 million and contributed to the total cancer risk in 112 of these risk assessments. MeCl also was
the major contributor to the overall cancer risk in 8 of the approximately 130 risk assessments
reporting atotal cancer risk equal to or greater than 10 in 1 million, and contributed to the total
cancer risk in 44 of these risk assessments.

For non-cancer health effects, MeCl contributed to the total hazard index in 24 of the
approximately 89 risk assessments reporting atotal chronic hazard index greater than 1. MeCl
also contributed to the total hazard index in 30 of the approximately 107 risk assessments
reporting atotal acute hazard index greater than 1, and presented an individual hazard index
greater than 1 in 8 of these risk assessments.
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10. MeCl in the Environment (ARB, 1989)

Other routes of exposure to MeCl include the ingestion of drinking water and food
products. The following comparisons simply illustrate the extent of exposuresto MeCl by routes
other than inhalation. The comparisons do not imply that equivalent doses via different exposure
routes necessarily result in health effects that are equivalent. ARB staff believe that the greatest
contribution to total intake is from inhalation of MeCl.

The ARB staff estimate that for the majority of Californiaresidents, the intake of MeCl
through drinking water is less that 365 pg/year. Between January 1984, and December 1985, the
California Department of Health Services (DHS) conducted a study in which groundwater from
2,947 wells, representing 819 public water systems, was analyzed for MeCl. Lessthan one
percent of the wells sampled (eleven wells) contained MeCl at concentrations above the
0.5 pg/liter detection limit. For these eleven wells the median concentration was 3.0 pg/liter, the
maximum was 10.0 pg/liter, and the minimum was 0.65 pg/liter.

Groundwater supplies roughly 40 percent of California’ s domestic use with surface water
making up the other 60 percent. The DHS study did not monitor surface waters for MeCl. MeCl
released into surface waters is not expected to remain dueto its high volatility. The U.S. EPA
used results from two major surveys (the National Organics Monitoring Survey and the National
Screening Program for Organics in Drinking Water) to predict MeCl concentrations in the
potable water of public water systems nationwide. Based on data from both groundwater and
surface water, the EPA has estimated that 93.5 percent of U.S. population who are served by
public drinking water systems receive water with no MeCl or levelslessthan 0.5 pg/liter.
Furthermore, 99.6 percent of the population receive water with concentrations at or below
10 pg/liter.

ARB staff estimated arange of annual intake through drinking water based on the
concentrations found in the DHS monitoring study (less than 0.5 to 10.0 pg/liter). Intakeis
based on an average drinking water consumption of two liters per day, resulting in an intake
ranging from less than 365 pg/year to 7300 pg/year. Because MeCl is not expected to remainin
surface waters and because MeCl was not detected in over 99 percent of the groundwater wells
that DHS tested, ARB staff believe that the overwhelming majority of California population
would have annual intakes less than those reported above.
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C. Trichlor oethylene

1. Physical Properties of TCE

TCE isachlorinated aliphatic hydrocarbon compound containing a double bond. Itisa
dense, nonflammable, volatile, colorless liquid which is only slightly soluble in water but
miscible with organic solvents and other halogenated compounds. Most fixed and volatile oils
are dissolved by TCE. Itislipophilic. TCE has an odor threshold of 28 parts per million (ppm)
and smells similar to ether or chloroform.

Physical Properties of Trichloroethylene

Synonyms: trichloroethene; ethinyl trichloride; Tri-Clene; Trilene; Trichloran; Trichloren;
Westrosol; Gemalgene; Chlorylen; acetylene trichloride; 1,2,2-trichloroethylene

CAS Number: 79-01-6

Molecular Formula C,HCl,

Molecular Weight: 130.40

Boiling Point: 86.7 °C

Melting Point: -73°C

Flash Point: 89.6 °C

Vapor Pressure: 100 mm Hg at 32 °C
Vapor Density: 4.53

Density: 1.4649 at 20/4 °C
Log Octanol/Water Partition Coefficient: 242

Conversion Factor: 1 ppb = 5.33ug/m?

2. Sources of TCE

TCE isused in Cdiforniain avariety of operations and products, including degreasing
operations, polyvinyl chloride production, adhesive formulations, and paints and coatings. TCE
isalso used in miscellaneous chemical synthesis and solvent applications, and as a refrigerant
and heat exchange liquid. The major use of TCE in California, and nationwide is as a degreasing
solvent. Itisnot produced in California. Other sources that emit TCE include publicly owned
treatment works; groundwater aeration and air strippers; sanitary sewers; surface impoundments,
and municipal landfills. TCE isalso present in trace concentrations in waste oil. According to
the World Health Organization in its review of TCE, the compound iswidely distributed in
surface water, rain water, and well water.

The previously discussed 1984-85 DHS groundwater study sampled for TCE in the same

2,947 wells. TCE wasfound in 188 wells with a median concentration of 3.2 micrograms per
liter (ug/l). A maximum concentration of 538 g/l was also reported. The DHS noted that those

[11-10



wells supplying heavily urbanized areas generally had the higher concentrations of TCE. The
DHS developed an action level for TCE of 5 pg/l.

The primary stationary sources that have reported emissions of TCE in Californiaare
manufacturers of pens and mechanical pencils, manufacturers of motor vehicle parts and
accessories, and blast furnaces and steel mills (ARB, 1999a).

3. Emissions of TCE

The total emissions of TCE from stationary sources in California are estimated to be
179,000 pounds per year, based on data reported under the Air Toxics “Hot Spots’ Program
(AB 2588) from data base year 1998 (ARB, 1999a). No control measures have been adopted for
TCE under Californias air toxic program.

4. Natural Occurrence of TCE

TCE does not naturally occur in the environment.

5. Ambient Concentrations of TCE

TCE isroutinely monitored in California by the statewide ARB air toxics network. The
ARB’s ambient air monitoring network is designed to obtain ambient backgound, non-source
influenced, concentration levels of air toxics from 21 ambient air toxic monitoring stations located
statewide. According to ARB’s toxics database, the 1998 statewide average concentration for
TCE is 0.03 parts per billion (ppb) or 0.16 micrograms per cubic meter (ug/m?).

The United States Environmental Agency (U.S. EPA) has a'so compiled ambient air data
from Lima, Ohio during 1990 to 1991. The data show a mean concentration of 0.71 pg/m?® or
0.13 ppb. They also reported an overall mean concentration of TCE from 11 study areas during
1990 of 2.63 pg/m?® or 0.49 ppb.

6. Indoor Sources and Concentrations of TCE

TCE has limited use as a solvent in consumer products and indoor concentrations of this
chemical have been found to be quite varied. The most recent California study was conducted in
Woodland, California during the spring of 1990. The indoor concentration of TCE of 125 homes
ranged from 0.30 to 9.3 pg/m? or 0.06 to 1.74 ppb. The average indoor concentration was
0.65 pg/m?3 or 0.12 ppb.

The California Total Exposure Assessment Methodology (TEAM) studies were
conducted during 1984 and 1987. Los Angeles and Contra Costa County were included during
1984, while Los Angeles was the only areafor the 1987 study. Investigators collected volatile
organic compounds (VOCs) using personal air, outdoor, and fixed-site indoor samplers. Direct
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comparisons of TCE concentrations indoors and outdoors were matched. Mean indoor
concentrations of TCE ranged from 0.63 to 3.97 ug/m? or 0.12 to 0.74 ppb. Median indoor
concentrations of TCE are 2 to 5 times greater than ambient concentrations athough indoor
concentrations appear to be very dependent upon the use of consumer products containing TCE.

Concentrations of VOCs in 10 public-access buildings were monitored for three days.
Volatile organic compounds were measured at three new buildings before and after occupancy.
M ean three-day TCE concentrations after occupancy ranged from 7.94 to 37.68 pg/m? or 1.49 to
7.07 ppb which the authors indicated could have been attributed to use of commercial cleaning
products.

7. Atmospheric Persistence of TCE

The primary removal mechanism of airborne TCE isiits reaction with hydroxyl (OH)
radicals in the troposphere. The calculated half-life and lifetime for TCE due to gas-phase
reaction with the OH radical are estimated to be 4 days and 6 days, respectively. The reaction
forms formyl chloride and phosgene and chlorine atoms (leading to hydrochloric acid formation
in the atmosphere), together with other, unidentified, products.

8. Health Effects of TCE

See Chapter VI.C. for adiscussion of the health effects of TCE.

0. AB 2588 Risk Assessment Information

The Office of Environmental Health Hazard Assessment reviews risk assessments
submitted under the Air Toxics “Hot Spots’ Program (AB 2588). Of the risk assessments
reviewed as of April 1996, TCE was the major contributor to the overall cancer risk in 3 of the
approximately 550 risk assessments reporting atotal cancer risk equal to or greater than 1in
1 million and contributed to the total cancer risk in 55 of the risk assessments. TCE also
contributed to the total cancer risk in 16 of the approximately 130 risk assessments reporting a
total cancer risk equal to or greater than 10 in 1 million.

For non-cancer health effects, TCE contributed to the total hazard index in 5 of the
approximately 89 risk assessments reporting atotal chronic hazard index greater than 1.

10. TCE in the Environment (ARB, 1990)

Other routes of exposure to TCE include the ingestion of drinking water and food
products. Water appears to present the major source of exposure through ingestion.
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According to the World Health Organization, in its review of TCE, the compound is
widely distributed in surface water, rain water, and well water. For example, McConnel et al.
(1975) reported that rain water contained TCE in the range of afew micrograms per liter.

Cothern et al. (1986) estimated, based on U.S. EPA surveys, that of the approximately
23 million persons exposed to levels of TCE ranging from 0.5 to 5.0 pg/L, 76 percent of the
people obtained their water from surface water supplies. The higher concentrations in this range,
however, are thought to come from groundwater systems.

The California Department of Health Services measured a number of toxic compounds
including TCE in large public water systemsin California (January 1984 to December 1985).
Approximately 3,000 wells were sampled. TCE was found in 188 of the wells with a median
concentration of 3.2 ug/L. A maximum concentration of 538 pg/L was also reported. The
CDHS noted that those wells supplying heavily urbanized areas generally had the higher
concentrations of TCE. The Department of Health Services developed an action level for TCE of
5ug/L. Thisisbased on acancer risk estimate by the National Academy of Science of a 10
excess risk of cancer due to lifetime exposure to drinking water containing 5 pg/L TCE.

Concentrations of TCE were also measured in tap water during the TEAM 84 studies.
For the February and May sampling timesin Los Angeles, the weighted median (and range) of
TCE concentrations in water were 0.04 (0.03-0.24) pg/L and 0.03 (0.03-0.56) pg/L, respectively.
For the Contra Costa samples, the weighted median (and range) of TCE concentrations was 0.05
(0.03-0.09) nug/L. The median levels of TCE in Los Angeles and Contra Costa were very similar,
but the maximum concentrations were higher in Los Angeles.

Thereis limited information on the concentrations of TCE found in food, especially in
food purchased in California. There are reports of TCE in food measured in European countries.
McConnel et al. (1975) reviewed the levels of TCE in foodsin Great Britain and Europe and
reported arange of 0.02 pg/kg measured in Y ugoslavian wine to 60 pg/kg measured in tea.

Ofstad et al. (1981) reported on TCE concentrationsin fish in Norway. The
concentrations of TCE ranged from 5 pg/kg in acommercial salmon fillet to approximately
400 pg/kg in the cod liver ail.

Uhler and Diachenko (1987) reported the concentrations of volatile halocarbonsin
process water aswell asin processed foods. Out of 15 processing plants, two had detectable
amounts of TCE in the process water. None of the food items measured in the 15 plants had
detectable levels of TCE (limit of lessthan 1 nanogram [ng] per gram of food).

Entz and Diachenko (1990) reported the concentrations of TCE in 50 margarine samples
purchased in 1980-1982 and 18 samples purchased in 1984, all from the Washington, D.C. area.
Out of the 50 samples, one sample had TCE concentrations in the 100-500 ppb ranges, nine
samples were in the 10-50 ppb range, seven samples were in the 3-10 ppb range, and 35 samples
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had undetectable amounts of TCE. Of the 18 samples measured in 1984, three sampleswerein
the 10-50 ppb range, one was in the 3-10 ppb range, and 14 samples had undetectable amounts of
TCE.
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V. SUMMARY OF AUTOMOTIVE MAINTENANCE AND REPAIR
ACTIVITIES

During the needs assessment phase, usage of perchloroethylene (Perc), methylene
chloride (MeCl), and trichloroethylene (TCE) was examined in four automotive consumer
product categories. brake cleaners, carburetor and fuel-injection air intake cleaners (carburetor
cleaners), engine degreasers, and general degreasers (including most aerosols and some bulk
parts washers). This chapter provides a description of each product category and information on
how and where the products are used (based on information collected from surveys and site
visits).

A. Description of Product Categories
1 Brake cleaner

Automotive brake cleaners are designed to remove oil, grease, brake fluid, brake pad
material, and dirt from motor vehicle brake mechanisms. These products are sometimes labeled
for usein cleaning dirt or grease from other motor vehicle parts and may be used
interchangeably. Automotive brake cleaners are sold in both aerosol and liquid forms.

Aerosol brake cleaners are typically sprayed on the entire brake assembly prior to service
or repairs to wet down dust and to remove oil, grease, or other contaminants. Aerosol brake
cleaners are also used on individual components after disassembly, often to remove greasy
fingerprints or other contaminants from friction surfaces.

Liquid or bulk brake cleaners are used primarily by professional mechanics. The
solvent-based bulk brake cleaners can be converted in the shop to an aerosol by using arefillable
sprayer that is pressurized using the shop air compressor. Once the product is pressurized, it is
used in the same way as the pre-packaged aerosol products. Liquid products can aso be
transferred to hand-held pump sprayers for use. There are aso solvent-based and water-based
portable brake cleaning units that are comprised of a base reservoir of cleaning solution with a
collection pan on top and a nozzle and brush. Mechanics position the unit under the wheel and
typically spray down the entire brake assembly with the cleaning solution and use the brush as
necessary to clean the brake components. The dirty solution then drips off the brake assembly
and is collected in the pan and routed into the reservoir where it may be filtered to remove brake
dust, oil and grease. Some companies that supply these devices to shops establish arecycling
schedule where they routinely pick up the spent bath solution and replace it with a fresh bath.
Other companies agueous systems depend on the mechanic to replace or recharge the
water-based solutions. There are also portable brake cleaning units available that can be filled
with the mechanic’ s choice of solvent brake cleaner.
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2. Carburetor Cleaner

Carburetor and fuel-injection air intake cleaners are products designed to remove fuel
deposits, ail, dirt, and other contaminants from a carburetor, choke, throttle body of a
fuel-injection system, or associated linkages. Carburetor and fuel-injection air intake cleaners are
used during routine maintenance and repairs by both “do-it-yourself” and professional
mechanics. These products are sometimes also labeled for use in cleaning dirt or grease from
other motor vehicle parts, including brake parts. Both aerosol and liquid products are sold, but
each form is used in a different manner.

The aerosols are used to remove deposits from carburetors, throttle bodies, and associated
parts, usually while they are still attached to the engine. Aerosols can be used to remove fuel
deposits from the inside surfaces of carburetors by spraying into the carburetor throat while the
engineisrunning, or by spraying the carburetor wells or throttle plate with the engine off and
then starting and idling the engine. The solventsin the product combine with the fuel and are
carried throughout the inside passages of the carburetor, eventually reaching the combustion
chamber. Many automotive maintenance and repair (AMR) facilities that responded in the
Facility Survey stated that they also used carburetor cleaners for cleaning brakes.

Since aerosol products are designed to be sprayed down the carburetor throat, they are
subject to U.S. EPA regulations for fuel additives which require manufacturers to register their
formulations. The U.S. EPA also requires manufacturersto collectively fund a literature search
on the potential health effects of using their products. Currently, manufacturers can only register
formulations with compounds containing five e ements. carbon, hydrogen, oxygen, nitrogen, and
sulfur. However, formulations containing other elements were registered prior to the 1990 federa
Clean Air Act Amendments. These formulations have been essentially grandfathered from the
requirement that they contain only compounds with the five elements mentioned. Some of these
grandfathered products contain chlorinated solvents such as MeCl and Perc (ARB, 1999).

There are two types of liquid carburetor, choke, or fuel-injection air intake cleaners. The
first typeis added directly to the fuel lines or the fuel tank of the vehicle to remove deposits from
fuel injectors, engine intake valves, and the combustion chamber. These products are often
labeled as fuel-injection, intake, or engine deposit cleaners or engine flush or fuel treatments.
Carburetor or fuel-injection air intake cleaners that are designed exclusively to be introduced
directly to the fuel lines or fuel tank prior to introduction into the carburetor or fuel injectors are
not subject to the proposed ATCM.

The second type of liquid carburetor cleaner requires carburetors and associated parts to
be disassembled and immersed in a container of the liquid product for several minutes or longer.
Some products include a basket within the solvent container that can be used to hold the parts
that are immersed, while others must be poured into a separate container to soak parts. Often,
sensitive parts made of plastic or rubber must be removed prior to immersion to prevent damage.
The cleaned parts are then removed from the solution and pressure rinsed with water. These
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types of cleaners are often labeled as “ Carburetor and Metal Parts Cleaners’ or “Carburetor and
Cold Parts Cleaners’ and indicate that the product may be used for a variety of parts cleaning
tasks. Some of the products contain chlorinated solvents such as Perc, MeCl, and
monochlorotoluene.

3. Engine Degreasers

Engine degreasers are specialty cleaning products designed to remove grease, grime, oil
and other contaminants from the external surfaces of automotive engines and other mechanical
parts and are available in both aerosol and liquid forms. The liquid forms of engine degreasers
can further be broken down into solvent-based or water-based concentrates that need to be
diluted with water before use. Engine degreasers can also be used to clean engines on
motorcycles, boats, lawvnmowers, and other powered vehicles. Typically, the entire cleaning
process requires a combination of chemicals, using various combinations of solvents to first
dissolve the contaminants, and physical action to remove the engine surface contaminants. Asa
first step, many productsinstruct users to apply the product when the engine is still warm. Other
products direct the user to leave the engine running when applying the product. Most products
direct the user to wait 10 to 15 minutes to allow the solvents to penetrate the oil and grime. For
tough-to-remove deposits, the user may need to scrub the soil with abrush. At this point,
surfactants in water-based products emulsify the dissolved ail into the water contained in the
product. The final step requires the user to rinse the emulsified mixture to wash away the
contaminants. Although some product labels direct users to dispose of the wash effluent in
accordance with applicable environmental regulations, some facilities may discharge the wash
effluent into the sewer system.

4. General Purpose Degreasers

General degreasers consist of products designed to remove grease, grime, oil, or other
oil-based contaminants from a variety of surfaces. This definition also includes products that are
designed to clean miscellaneous metallic parts. These products are currently sold and labeled as
solvent parts cleaners or metallic parts cleaners. General degreaserstypically do not include
products specifically labeled as engine degreasers, tire, gasket or paint removers, or electronics
cleaners. This category also does not include general cleaners which aretypically defined as
products designed for general purpose cleaning, such as floor, kitchen, counter top, bathroom,
tile or glass cleaners.

For the proposed ATCM, general degreasers can be defined as aerosols labeled to clean
automotive parts, bulk solvent parts cleaners that may be dispensed as an aerosol viaa
pressurized air sprayer or pump sprayer, or bulk liquids sold in containers designed to permit
disassembled parts to be immersed within them. Aerosol general degreasersinclude only
metallic parts cleaners and solvent parts cleaners. A metalic parts cleaner is defined as an
organic liquid that is designed to dissolve grease, dirt, or other contaminants solely from
miscellaneous metallic parts.
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B. Users of Automotive Consumer Productsin California

Automotive consumer products are used in a variety of applications and industries
throughout California. They are most commonly used in AMR activities at service stations,
fleets, general automotive repair shops, dedicated brake repair shops, and new and used car
dealerships. The mgjority of Californians ook to these facilities for their maintenance and repair
needs. In these facilities, automotive consumer products remove grease, grime, and dirt from a
variety of automobile parts. Examples of applications include engine degreasing, the servicing of
carburetors and throttle bodies, and brake service and repair operations. These commercial
facilities will use both aerosol and liquid products (chlorinated and non-chlorinated) contained in
avariety of delivery mechanisms. However, not al vehicle owners ook to commercial facilities
for their vehicle care needs. Some owners prefer to perform their own services at their
residences or other locations. Since most people do not have the benefit of hydraulic lifts, air
compression systems, and specialty tools and equipment, the services that they can perform are
generdly limited. Nonetheless, brake repair and engine degreasing are common do-it-yourself
activities. People who service their own vehicles will aso use both aerosol and liquid products,
but if they use aliquid, it is more likely to be one that is easily converted into an aerosol or pump

sprayer.

Some private businesses and government agencies maintain vehicle fleets that are used
for avariety of tasks and these fleets can consist of cars, vans, trucks, buses, and other
task-specific vehicles. Many fleets operate their own maintenance and repair facilities to handle
their maintenance and repair needs. Typically, these fleet operations are indistinguishable from
their commercial counterparts with the exception that their services are not available to the
genera public. Normally, fleet facilities and commercial facilities tend to be similarly equipped
and use similar automotive consumer products.

Automotive consumer products used for AMR activities are not limited to cars, trucks,
and buses, but can aso be used in non-traditional applications on alimited basis. These
applications include, but are not limited to, off-road vehicles, marine vessels, and aviation. The
ARB believes that automotive consumer products are selected for these applications because they
are readily available and suitable for light-duty tasks such as small parts cleaning and degreasing.

C. How Brake Service and Repair Jobs Are Performed

Surveys and site visits revealed that of the four categories of concern, brake cleaners
account for the majority of product usage and that the usage occurs primarily in conjunction with
brake service operations. Asaresult, it isimportant to have a basic understanding of how brake
jobs are performed, especialy since products from all four automotive consumer product
categories discussed here have been used in conjunction with brake service operations.
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1. The Brake Service Process

Brake service operations are normally performed directly on the vehicle, with the vehicle
raised to a comfortable working height for the mechanic. Brake service operations can include
inspections, adjustments, brake pad replacements and rotor resurfacing, and usually require the
disassembly, replacement or repair, and reassembly of the brakes.

Brake cleaners are routinely used in brake service operations while engine degreasers,
carburetor cleaners, and general purpose degreasers are used less frequently. Asdiscussed in the
brake cleaner product category description, automotive brake cleaning products are designed to
remove oil, grease, brake fluid, brake pad dust, or dirt from motor vehicle brake mechanisms and
generaly comein either an aerosol or liquid form. Many mechanics have discovered that
products in the other three product categories are designed to remove similar types of grease, dirt,
and grime, and can be used interchangeably on avariety of applications. Brake cleaners are
applied before, during, and after brake disassembly to dissolve contaminants, and sometimes
after reassembly asafina cleaning process to remove oil, brake fluid, and fingerprints that may
have inadvertently been redeposited on the brake assembly. After application, the brake cleaner
and dissolved contaminants either drip off, or are wiped away from the brake parts.

Many facilities use portable brake cleaning units for brake service and repair operations.
Portable brake cleaning units, which include bird bath type units, can be used independently or in
conjunction with an aerosol product depending on mechanic preference. They aretypically not
used in conjunction with other liquid products with the possible exception of liquid products that
can be converted to aerosols or pump sprayers. Mechanics use these unitsin their initial cleaning
step to remove the heavier accumulations of grease, grime, and dirt, but many facilities use these
units exclusively. Again, some may use aerosols as a follow-up process to remove oil, brake
fluid, and fingerprints that may have inadvertently been redeposited on the brake assembly.

Brake parts manufacturers typically issue guidelines and offer instructional materials
outlining their recommendations on how their parts should be used in conjunction with brake
service operations. When asked about why agueous based units are demonstrated in their ASE
(Automotive Service Excellence) certification clinics, representatives for these manufacturers
listed performance, cost, and worker exposure as reasons for not using aerosol products
(Raybestos, 1999; Federal-Mogul/Wagner, 1999).

2. Regulatory Issues

To control asbestos exposure from brake and clutch surfaces, the California Occupational
Safety and Health Administration adopted mandatory methods for brake and clutch service
beginning on July 3, 1996 (title 8, California Code of Regulations, section 5208, Appendix F).
This regulation requires that either a negative pressure enclosure/HEPA vacuum system, or alow
pressure/wet cleaning method using an agueous solution, be used to clean asbestos-containing
brake parts during brake and clutch inspection, disassembly, repair, and assembly operations.
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However, we observed that mechanics tend to use any brake cleaning product they choose after
the reassembly process to remove fingerprints, residual grease, and brake fluid. In addition,
mechanics may use any brake cleaning products, including water, petroleum solvent parts
washers, or other brake cleaners for cleaning non-asbestos brakes. For these purposes, some

mechanics use aerosol brake cleaners.
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V. EMISSIONSFROM AUTOMOTIVE MAINTENANCE AND REPAIR
ACTIVITIES

In order to estimate emissions of perchloroethylene (Perc), methylene chloride (MeCl),
and trichloroethylene (TCE) from the four automotive consumer product categories described in
Chapter IV, ARB staff used avariety of tools. Specifically, surveys were used to obtain
information on product content and composition as well as usage data from automotive
maintenance and repair (AMR) facilities statewide. Additionally, site visits were conducted to
expand knowledge of AMR activities and how products are used in these activities. This section
presents an analysis of the methodologies used to estimate Perc, MeCl, and TCE emissions and
summarizes the findings.

A. Brake Cleaner and Perc-Containing Automotive Products (M anufacturer) Survey

In March 1997, the ARB surveyed manufacturers of brake cleaning products to gather
sales and formulation data for both chlorinated and non-chlorinated brake cleaning products, as
well asinformation on future formulation trends that could increase the Perc content of brake
cleaning products and other automotive consumer products (MeCl and TCE information was not
collected from this survey). Perc product sales in the Manufacturer Survey responses account for
about 90 percent of total statewide Perc brake cleaning product sales based on the ARB’s 1990
Consumer Products Survey (ARB, 1996a).

From the returned surveys (22 surveys out of 37), we received information on 89 different
brake cleaning products, 33 of which contain Perc. Based on reported sales of over 2,000,000
units ranging in size from 10 ounces to 55 gallons and Perc content from about 22 to 98 percent,
Perc usage was estimated to be approximately 2,400,000 pounds per year (Ibs/yr) or 178,000
galons per year (ga/yr) from Perc-containing brake cleaning products. Thisusageis
extrapolated to 100 percent to capture total Perc brake cleaning product sales, and determine that
1996 Perc sales were approximately 2.7 million pounds. Two subsequent ARB consumer
product surveysin 1996 and 1998 found approximately 2.7 and 3.0 million pounds of Perc from
California brake cleaning product sales. Of this amount, data from the Manufacturer Survey
indicated that approximately 290,000 pounds of Perc brake cleaning product sales (10 percent)
are used in residential applications.

The amount of Perc from the Manufacturer Survey is more than the estimated California
Perc use from brake cleaning products in the U.S. EPA 1990 Database (ARB’s 2,700,000 |bs/yr
versus U.S. EPA’s 470,000 |bs/yr) (ARB,19964). It isimportant to note that the estimate from
the U.S. EPA 1990 Database may not be representative of California usage since it was based on
anationwide study. However, some of the difference may be attributed to the reformulation of
brake cleaning products that contained 1,1,1-trichloroethane (TCA), which has been phased out
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under the Montreal Protocol. For comparison, 1991 Perc usage in dry cleaning operations was
approximately 14,800,000 Ibs/yr or 1,100,000 gal/yr (ARB, 1993a). Table V-1 summarizesthe
Manufacturer Survey data.

TableV-1. Summary of Manufacturer Survey Information

Product Type Number of Product Size Units Sold in Californial
Products
Aerosol Liquid Industrial/ Retail/
(02) (gal) I nstitutional Household
Perc Products 33 10to 22 1to55 1,883,604 254,009
Non-Perc Products 56 12t0 21 1to 55 2,397,228 377,901

B. Automotive Service Facility Questionnaire (Facility Survey)

1. Background

As previously discussed, California brake cleaning product sales were extrapolated from
the Manufacturer Survey responses to determine that brake cleaning products sold in 1996
contained almost 2.7 million pounds of Perc. In order to verify that this amount was used by
automotive maintenance and repair facilities, a survey of automotive maintenance and repair
facilities was conducted. This survey requested information on the number of facilities
performing brake repair operations, the number of brake jobs performed, and the types and
quantities of bulk liquid and aerosol products used.

The survey mailing list was based on information available from existing databases
maintained by the California Department of Consumer Affairs, Bureau of Automotive Repair
(BAR), the California Board of Equalization, and the United States Census Bureau. These
databases showed that there were about 31,000 to 34,000 facilities in the automotive repair and
car dealer standard industrial classification (SIC) codesin California as summarized in
TableV-2. The BAR database appeared to be the most comprehensive, and identified facilities
that, by their name, would most likely not perform brake services. For example, any facility with
the words “body”, “paint”, “transmission”, etc. was removed. In January 1998, surveys were
mailed to approximately 25,000 remaining automotive maintenance and repair facilities and
6,820 usable surveys were returned (725 were incomplete and were not considered). The number
of usable surveys returned was sufficient to be considered representative and accurate for all
facilities statewide (2.5% margin of error, 99% confidence level). A copy of the survey form can
be found in Appendix B.
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TableV-2. Number of Businessesby SIC Code

SIC Business Type Number of Facilities
551 new and used car dealers 2,400
552 used car dedlers 6,700
554 gas stations, gas & convenience food
stores, other gas & truck stops 9,600

7533-4, | genera auto repair, other auto repair,
7536-8 | tireretread

12,800 to 14,800
7539 brake and related auto repair

Sources: The California Board of Equalization and the 1992 U.S. Economic Census
(http://govinfo.kerr.orst.edu/cgi-bin/econ-list?02-state.cas)

2. Summary of Findings

Analysis of the survey data allowed for the determination of the number of facilities
performing brake jobs, the various techniques used, the number of facilities using chlorinated
products, the amount of chlorinated products used, and market share by product type and
manufacturer. In some cases, the Facility Survey results were compared to the Manufacturer
Survey resultsin order to correct for any under-reporting that may have occurred. Since the
Manufacturer Survey did not collect information regarding MeCl and TCE from the product
manufacturers, no adjustments can be made for these two compounds. As aresult, emissions of
MeCl and TCE from the Facility Survey may be under-reported.

Table V-3 summarizes the techniques that automotive maintenance and repair facility
operators reported used in conjunction with brake service and repair operations. Of the 4,865
facilities performing brake jobs, 3,561 facilities reported using brake cleaning products, 258
facilities reported using other products such as carburetor cleaners or general purpose degreasers,
409 facilities reported using nothing, and 2,151 facilities reported using a agqueous-based portable
brake cleaning unit, generally in conjunction with other products. Based on the techniques used,
Table V-4 summarizes the product formulations used in the Facility Survey. Of the 3,561
facilities that reported using brake cleaning products, the mgjority of the facilities (2,192
facilities or approximately 62 percent) reported using a non-chlorinated brake cleaning product.
An additional 1,369 facilities reported using products that contained some combination of Perc,
MeCl, and TCE. Table V-5 showstotal aerosol and bulk product usage and estimated statewide

usage.
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TableV-3. Brake Cleaning Techniques Used in Facility Survey*

Cleaning Technique Used Number of Facilities Using
Technique

Brake cleaning products 3561

Portable brake cleaning unit (aqueous) used in 1514
conjunction with aerosols

Portable brake cleaning unit used exclusively 637

Other automotive consumer products® 248

Other cleaning techniques 10

No technique reported? 409

1. A facility may use more than one cleaning technique.

2. Refersto carburetor cleaners, engine degreasers, and general purpose degreasers.
3. The survey did not request information on the use of solvent-based portable brake cleaning units. Asa

result, some facilities that reported using nothing may actually be using these units.

TableV-4. Product Formulations Used in Facility Survey

Product Formulation Number of Facilities Using Product
Non-Chlorinated Products 2192
Chlorinated Products 1363"
Perc Products 836
Perc/MeCl Products 443
Perc/TCE Products 27
Perc/MeCl/TCE Products 44
Other Chlorinated Products® 13
Unknown Formulations 43

1. Note: Thirty-seven facilities used more than one type of chlorinated product.
2. Other chlorinated products include Perc/TCA, TCE, and TCA formulations.

The Facility Survey contained two fields that requested information on the number of
brake jobs performed per week, and the amount of product used per brake job. The product of
these two fields is total usage, allowing for verification of usage estimates. Performing this
calculation yields 164,000 to 172,000 Ibs/year. Although thisisonly 75 percent of the 218,000 to
228,600 Ibs/year of aerosol use identified above, it is reasonable because some products are also
used for non-brake applications (based on site visits, see Part C).
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TableV-5. Aerosol and Bulk Product Usage for Surveyed Facilities'

Compound Usage Aerosol Use Bulk Use Statewide Use
[Ibslyr] [Ibslyr] [Ibslyr?

Brake Use Only 213,800 to 228,500 9,000 to 9,600 824,600 to 881,400

rere Brake & Non-BrakeUse | 218,400 to 234,000 9,000 to 9,600 841,600 to 901,500
Brake Use Only 23,100 to 33,100 900 to 1,000 88,900 to 126,500

Mec! Brake & Non-BrakeUse | 24,200 to 34,800 900 to 1,000 92,900 to 132,800
Brake Use Only 2,800 to 7,200 300 to 400 11,700 to 27,900

TCE Brake & Non-Brake Use 2,900 to 7,700 300 to 400 11,900 to 30,000

1. Rounded to nearest hundred pounds
2. Range of useis due to the range of Perc contents reported in the Manufacturer Survey. Usage is multiplied by the ratio of the total number
of facilities (25,243) to the number used in the survey (6820), i.e., 3.701.

Biases for four areas where potential under-reporting could take place were identified and
quantified: (1) the percent of facilities using Perc, (2) the percent of Perc-based products, (3) the
amount of Perc used per job, and (4) the number of jobs performed. Each of these evaluationsis
discussed separately below. Again, thisanalysisisonly conducted for Perc.

a Percent of facilities using Perc

From the survey, 3,561 facilities used Perc or non-chlorinated aerosol products. This
accounts for 73 percent of the 4,865 facilities performing brake work. Thisis consistent with the
industry-sponsored study by John Norton of the George Mason University School of Business
Administration which showed that 77 percent of the respondents nationwide used aerosols
(Norton, 1993). The Facility Survey indicates that about 37 percent of these facilities use
Perc-based brake cleaning products (the Norton study did not request information on whether the
aerosol cleaners were Perc or non-Perc cleaners). Additionally, the data showed that for facilities
using brake cleaners, 37 percent of the brake jobs were performed using a Perc-based brake
cleaner. Additionally, 40 percent of the facilities visited during the site visits used a Perc-based
product. Therefore, it does not appear that the percent of facilities using Perc has been
under-reported.
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b. Percent of Perc-based products

The under-reporting of the percent of Perc-based products can be quantified in one of two
ways. (1) by looking at the actual numerical distribution of the different product titles reported,
or (2) by identifying the percent of units sold that contain Perc. Table V-6 summarizes the actual
number of products and their relative percent and shows that the Facility Survey under-reports
the percent of Perc-based products by about 14 percent compared with the Manufacturer Survey.

TableV-6. Proportion of Productsthat Contain Perc

Facility Manufacturer
Survey Survey

Total Number of Products 183t 89
Number of Perc Products 58 33
Per cent of Total 32 37

1. There were additional products with unknown formulations, but they were discounted
because they only represent 1.6 percent of the total number of product entries.

Table V-7 presents the number of survey entries, where each entry represents a unit of
product, while Table V-8 presents the total number of units sold. Comparing Table V-7 to
Table V-8 it is apparent that the Facility Survey under-reports the proportion of survey entries
that contain Perc, again by about 14 percent.

TableV-7. Proportion of
Facility Survey Entriesthat

Contain Perc

TableV-8. Proportion of
Manufacturer Survey Entriesthat

Contain Perct

Total Number of Entries 3,622 Total Units Sold 4,280,832
Number of Perc Entries 1,366 Perc Units Sold 1,883,604
Per cent of Total 38 Per cent of Total 44

1. Units sold include bulk products. However, their numbers
constitute less than 0.3 percent of the total.

This under-reporting is likely aresult of the emphasis on Perc in the cover letter that
accompanied the Facility Survey, and was observed during afew site visits to facilities that had
previously submitted surveys. Correcting this bias requires adding 16 percent
([0.44 - 0.38]/0.38), to the range of product estimated earlier in Table V-5 to yield approximately
144,300 |bs/year. Additionally, if the 1.6 percent of products for which formulation data could
not be obtained are assumed to be Perc-based products, then an additional 3,900 to 7,300 Ibs/year
can be added to the total Perc usage.
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C. Number of cans used

As previoudly discussed, reported usage was verified by calculating the product of the
number of brake jobs per week and the quantity of solvent used per brake job. For some
facilities, this calculated usage was higher than the reported usage indicating that some facilities
could be under-reporting their true usage. In many cases, this means that product was most likely
used for other tasks besides brake service and repair. Extrapolating statewide yields an
additional 127,000 to 137,000 pounds per year Perc that could be included in the total Perc usage.

d. Number of Brake Jobs

Thereisapotentia for an across the board under-reporting of the number of brake jobs
performed which can be approximated by applying the normal brake service frequency to the
number of vehiclesregistered in California. According to the 1996 ARB Mobile Source
Emissions Inventory database, there are approximately 24 million vehiclesregistered in
Cdlifornia. Information from the Brake Manufacturer’s Council indicates that light duty cars and
trucks, which account for 88 percent of the registered vehicles (ARB, 1998), typically have their
brakes serviced every 3.5 years (Brake Pad Partnership Steering Committee, 1999). Providing
that fleets and the remaining 12 percent of vehicles (medium and heavy duty trucks and buses)
may require more frequent servicing, the average brake service frequency is approximately once
every 3years. Theresult is 8,067,000 brake jobs per year or 2,747,000 more brake jobs than
represented by the extrapolated Facility Survey result of 5,320,000 brake jobs per year.
Assuming, based on the Facility Survey, that 73 percent of these additional brake jobs are
performed using a cleaning product, that 37 percent of these are Perc, and that each Perc brake
job requires approximately 14.4 ounces of product, an additional 668,000 pounds of Perc per
year could be included in the total Perc usage.

e Total usage

Adding each of the biases evaluated above to the baseline usage of 901,500 pounds per
year (from Table V-5) gives 1,858,100 pounds per year as shown in Table V-9.
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TableV-9. Total Perc Usage

Baseline Usage Pounds per Year
ARB basdline estimate - brake cleaning products (max.) 901,500
Adjustments

Potential under-reporting of Perc-based products used 144,300
Potential under-reporting of products with no formulation data 7,300
Potential under-reporting of the amount of Perc used per job 137,000
Potential under-reporting of the number of brake jobs performed 668,000
Total 1,858,100

The Facility Survey accounts for almost 1.9 million pounds of Perc used per year.
Considering the residential usage of approximately 290,000 pounds as discussed in Part A, total
Perc usage isamost 2.2 million pounds per year. Thisis approximately 200,000 pounds less
than the amount of Perc brake cleaning product reported sold in the State in the Manufacturer
Survey. However, it is about a 750,000 pounds more than the 1.45 million pounds of Perc per
year estimated from the amount of Perc that would be used on 24 million vehicles being serviced
every 3 years (using Perc for 20 percent of all brake jobs, and 14.4 ounces per job). Therefore,
the assignment of these biases is reasonable and appropriate.

Facilities that service and repair brakes do not account for the full amount of brake
cleaner sold in California. The additional brake cleaner is potentially being used in three
additional areas: (1) facilities that were not sent afacility survey; (2) larger residential usage than
previously estimated; and, (3) emissions from the more difficult to quantify off-road, marine, and
aviation categories.

C. Brake/Automotive Repair Shop Survey (Site Visits)

In an effort to increase understanding of AMR activities as related to the use of
automotive consumer products, ARB staff conducted site visits to 137 AMR facilities across the
state (21 additional visits were conducted to observe aqueous-based brake cleaning equipment
and to evaluate flammability issues). The areas visited included Sacramento, San Diego, the Los
Angeles area, the San Francisco Bay Area, and the North State area. Facilities in Foothill and
Sierra Nevada communities were also visited. During the site visits, process and source
characteristic information was collected so that modeling could be performed to estimate the
potential health impacts associated with Perc, MeCl, and TCE emissions from the use of
automotive consumer products. Information collected included building dimensions, the location
of potential residential and off-site worker receptors, and product usage information. The site
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visits were also an opportunity to talk with shop owners and service technicians about their
experiences using chlorinated and non-chlorinated aerosol and liquid products and portable brake
cleaning units. The site visits focused primarily on brake cleaning product usage that occurred in
conjunction with brake service and repair operations.

1. Product Usage

Of the 137 facilities, 55 were using a chlorinated product, most of which were
Perc-based. Overall, the majority of facilities were using non-chlorinated products. Table V-10
summarizes the types of aerosol and liquid products used to do brake work at the site visit
facilities.

Many facilities indicated that they felt that chlorinated and non-chlorinated products
performed similarly, athough a few mechanicsindicated definite preferences. A large
motivating factor in determining which product was purchased by the facility at any particular
time was cost. When replenishing their supply of aerosol brake cleaners, facilities typically
asked their suppliers to send the least expensive product. Depending on pricing at the time, this
could be either a chlorinated or non-chlorinated product. Furthermore, due to mechanic
preferences, some facilities maintained stocks of both chlorinated and non-chlorinated products.

TableV-10. Product Formulations Used in Site Visit Facilities

Product Formulation®? Number of Facilities Product Size
Using Product —
Aerosol Liquid
(02) (gal)
Non-Chlorinated Products 82 5to0 19 1to55
Chlorinated Products 55 17to 25 1
Perc Products 43 19to0 20 1
Perc/MeCl Products 10 17to 25 none observed
Perc/TCE Products 2 18to0 24 none observed

1. Thesitevisitsdid not revea any products the were comprised of either MeCl or TCE as the sole chlorinated component or any
multicomponent products consisting of Perc, MeCl, and TCE. This does not indicate that these product formulations do not exist.
2. A product is considered chlorinated if it contains Perc, MeCl, or TCE.

Liquid products are not necessarily convenient to use in the gallon-sized containers they
typically comein. Asaresult, most facilities converted these into aerosol form or into pump
sprayersfor easier use. The use of portable brake cleaning units (both aqueous and
solvent-based) was also prevalent during the site visits. As discussed in Chapter 1V, these units
can be used either independently or in conjunction with aerosol products. However, afacility
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that uses both aerosol brake cleaning products and portable brake cleaning units may not
necessarily use these products in tandem. One mechanic may prefer to use the aerosol
exclusively and another at the same facility may prefer to use the portable unit exclusively. This
mode of use between the two products was the most common observed. The data showed that 78
of the 137 facilities were using a portable brake cleaning unit. Table V-11 summarizes site visit
observations of whether portable brake cleaning units were used in conjunction with other
products.

TableV-11. Useof Portable Brake Cleaning Unitsin Site Visit Facilities

Portable Brake Cleaning Unit Usage Number of Facilities
Used in conjunction with aerosols 69
Used exclusively 9
Tota: 78

Portable brake cleaning units gained their popularity as a means to satisfy the asbestos
brake dust control regulations. However, many facilities indicated that they also used these units
on non-asbestos brakes because they discovered that they worked equally well in controlling
brake dust from non-asbestos brakes. Additionally, many shops reported cost savings associated
with the use of these units, even after taking into consideration the cost of having the spent baths
changed or replaced. In fact, some shops encouraged their technicians to minimize their use of
aerosol productsin favor of the portable units.

Most of the shops that were visited did not have pre-established guidelines outlining how
much aerosol product was to be used. Instead, these facilities relied upon what the mechanic felt
was an appropriate amount to complete the task. Additionally, some facilities also reported using
brake cleaning products for small parts cleaning and degreasing on alimited basis. A common
complaint, however, was that some mechanics would use an excessive amount of aerosol product
and that it was difficult for the owner or shop foreman to control this usage; even if
pre-established usage criteriawas in place. Many facilities felt that the use of portable brake
cleaning units minimized these problems and reduced operating costs.

When using liquid-based cleaning methods such as portable brake cleaners, drying timeis
areasonable concern. However, most of the 78 facilities that were using these units indicated
that drying time was not an issue. According to the mechanics, since brake jobs are typically
performed on a per axle basis, the brake assembly on one end has ample time to dry while the
other isbeing serviced. By thetimethetires are re-installed, both assemblies have had ample
drying time. None of the facilities visited reported any problems, safety concerns, or customer
complaints associated with the use of portable brake cleaning units or other liquid cleaning
methods.
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In addition to aerosols, liquid products, and portable brake cleaning units, other cleaning
methods observed included soap and water and brushing. These methods were used at only a
few of the facilities visited.

2. Source Characteristics

Source characteristic information was needed to estimate potential health impacts and
assist in the development of the generic facilities (discussed in Chapter VI and Appendix D).
The information collected here includes the number of brake jobs performed at each facility and
the physical dimensions of the service area. The number of brake jobs came directly from the
facility owners and shop foremen. When obtaining the physical dimensions, only the portion of
the facility building where service work was performed (and hence from where any potential
emissions would be emanating) was measured. Other areas of the facility, such as the customer
waiting area and adjacent storage rooms, were not considered if they were separated by a
normally closed door. If the door was normally open, then those areas were considered as part of
the area from which emissions would occur. Table V-12 summarizes the average number of
brake jobs and building dimensions (in terms of facility volume) for the site visit facilities. A
more detailed compilation of source characteristic information for each facility is presented in
Appendix D.

TableV-12. Summary of Source Characteristics

Average Number of Total Number of Average Facility Range of Facility
Brake Jobs Brake Jobs Volume Volumes
[jobs/year] [j obslyear] [m7] [m7]

936 111,956 3,769 206 to 70,679

3. Receptor Locations

Another piece of information collected during the site visits was the location of the
nearest residential and off-site worker receptors. The data shows that many receptors tended to
be located 50 to 100 meters away from the facility; however, there were a significant number of
receptors located less than 30 meters away. Table V-13 summarizes the number of facilities that
had receptors located less than 20, 30, 50, and 100 meters away from the facility.
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TableV-13. Number of Site Visit Facilities with Receptors at Various Distances'

ReceptorsLessthan ReceptorsLessthan ReceptorsLessthan ReceptorsLessthan
20 meters 30 meters 50 meters 100 meters
Resident Worker Resident Worker Resident Worker Resident Worker
17 45 33 65 48 84 68 103

1. Receptor distances measured from edge of the facility building.

The facilities with either aresidential or off-site worker receptor located nearby tended to be
smaller facilities. Larger facilities, which include dealerships and fleets, usually had a buffer
created by alarge site footprint surrounding the building that housed the service operations. Asa
result, this limited the proximity of receptorsto these facilities. With the smaller facilities, the
nearest off-site receptor could be much closer. For al 137 facilities, residential receptor
distances ranged from 5 meters to 3219 meters (approx. 2 miles) and off-site worker receptor
distances ranged from 2 meters to 483 meters. At the 54 facilities that were modeled, residential
receptor distances ranged from 6 meters to 2414 meters (approx. 1.5 miles) and off-site worker
receptor distances ranged from 3 metersto 483 meters. See Table VI-2 and Appendix D for
more information on modeling results.

4. Emissions from Site Visits

The mgjority of the information collected during the site visits focused primarily on brake
service and repair activities. Asaresult, emissions estimates (as well as potential health impacts)
are based primarily on the number of brake jobs performed. Other activities occurring at the
facility impact emissions to the extent that any product used on those activitiesis also used to
perform brake work. Thisimpact isincluded because ARB staff quantified the total usage of the
product used to do brake work, even if it was used to complete other tasks. Therefore, emissions
and health impacts are associated with overall product usage rather than just brake service and
repair activities.

In quantifying Perc, MeCl, and TCE emissions from automotive consumer products,
ARB staff looked at various studies, including those by the ARB, U.S. EPA, and John Norton of
George Mason University (Norton, 1993), and could not find sufficient information
representative of California automotive maintenance and repair facilities. Therefore, to estimate
emissions from individual automotive maintenance and repair facilities, information from the
137 site visits was used to estimate these emissions.

Information was also collected from the California Board of Equalization, the California
Department of Consumer Affairs Bureau of Automotive Repair, and the United States
Economic Census to estimate that there are about 31,000 to 34,000 AMR facilitiesin California
(BOE, 1997a; BOE, 1997b; BAR, 1997; U.S. Economic Census, 1992). Based on the standard
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industrial classification (SIC) breakdown within the United States Economic Census,
approximately 21,000 of these facilities may perform brake servicesin California. These
facilities can be grouped into five categories: service stations, fleets, new and used car
dealerships, brake shops, and general automotive repair facilities. Table V-14 gives adescription
of each facility category.

TableV-14. Description of Automotive Maintenance and Repair Facility Categories

Facility Category Category Description

Service Stations Offer automotive repair services where gasoline and other fuels can be
purchased. These facilities repair mainly passenger and light-duty vehicles.

Fleets Governmental agencies and private companies operate fleets of vehicles
ranging from passenger cars to heavy-duty trucks and buses. Fleet centers
typically encompass alarge area, which limits how close offsite receptors can
be located.

New and Used Car Dealerships | Many new and used car dealerships offer a complete range of brake repair
(Dederships) services in addition to other automotive repair services. Their services are not
limited to customers who purchased a vehicle from them.

Brake shops Some shops limit their services to brake service and repair activities. In many
cases, however, additional repair services are often available.

General Automotive Repair Includes independently-owned shops, franchises, chain shops, tire replacement
and repair shops, and passenger car and truck rental and leasing.

The site visit dataindicated that the quantity of Perc, MeCl, and TCE that is emitted per
brake job varies with several factors. These factorsinclude the individual mechanic who is
servicing the vehicle, the chlorinated content in the product, and the manner in which the product
isused. Emissions are also impacted by the size and operating schedule of the facility.
Furthermore, the aerosol spray cans that contain the products come in several sizes with the
chlorinated content ranging from 20 percent to 99 percent according to manufacturers material
safety data sheets. Asaresult, the emission estimates summarized in Tables V-15 and V-16
reflect the variability in Perc, MeCl, and TCE content in brake cleaning products and the use of
chlorinated brake cleaning products on small parts cleaning, degreasing, and other activities.
Based on observations during site visits, up to 100 percent of the Perc, MeCl, and TCE contained
in aerosol products may be emitted to the air when used in these activities.
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TableV-15. Emission Estimates from Site Visits by Facility Category*

Facility Category Number of Rangeof Annual | Rangeof Annual | Rangeof Annual

Facilities Perc Emissions MeCl Emissions | TCE Emissions

Visited [pounds/year] [pounds/year]? [pounds/year]?
Service Stations 12 20to0 214 0 0
Fleets 6 1810 1,305 0 0
New and Used Car Dealerships 24 41to0 1,525 0 0
Brake Shops 6 58 to 152 0 0

General Automotive 89 1.6t02,091 1.8t0 82 39 to 196

1. Based on usage of brake cleaning products. Emissions based on usage from all four automotive consumer product categories may be higher.
2. MeCl or TCE in brake cleaning products were not observed in use at service stations, fleets, dealerships, or brake shops. Since we didn’t
specifically look for MeCl and TCE, this does not indicate that emissions of these pollutants do not occur at these facility categories.

TableV-16. Total Emissions of Perc, MeCl, and TCE Estimated from Site Visits

Total Perc Emissionst
[pounds/year]

Total MeCl Emissions
[pounds/year]

Total TCE Emissions
[pounds/year]

14,886 to 20,066

125

235 ||

1. Some facilities use a Perc-containing brake cleaning product which shows a Perc content range on the Material Safety Data Sheet;
therefore, arange is presented for Perc emissions.

D. Summary of Emissions

Emissions of Perc, MeCl, and TCE from the Facility Survey and site visits are presented
in Table V-5 and Table V-16 based on facilities that service and repair brakes and use brake
cleaning products. The Facility Survey aso contains information on emissions from all four
automotive consumer product categories under consideration. Table V-17 summarizes the total
emissions from all four automotive consumer product categories at al facilities surveyed by the

Facility Survey.
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TableV-17. Estimated Maximum Emissions from the Facility Survey

Compound Emissions[lbslyr]
Perc 1,858,100
MeCl 224,400
TCE 37,000

The 1997 Consumer and Commercia Products (consumer product) Survey collected sales data
from the four automotive consumer product categories. This survey shows emissions of Perc,
MeCl, and TCE greater than what is represented by the Facility Survey. Asmentioned in Part B,
this difference can be attributed to: (1) facilities that were not sent afacility survey; (2) larger
residential usage than previously estimated; and, (3) emissions from the more difficult to quantify
off-road, marine, and aviation categories. Since the consumer product survey represents a more
complete picture of total compound emissions, it used to make the final emission estimates.
Table V-18 summarizes the estimated statewide emissions of Perc, MeCl, and TCE from the four
automotive consumer product categories.

TableV-18. Statewide Emission Estimates from
Automotive Consumer Productst

Compound Emissions [tong/day]
Perc 4.2
MeCl 0.7
TCE 0.3
Total 5.2

1. Source: 1997 Consumer and Commercia Products Survey.
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VI. POTENTIAL HEALTH IMPACTS OF PERCHLOROETHYLENE,
METHYLENE CHLORIDE, AND TRICHLOROETHYLENE FROM
AUTOMOTIVE MAINTENANCE AND REPAIR ACTIVITIES

A. An Overview of Health Risk Assessment

A health risk assessment (HRA) is an evaluation or report that a risk assessor
(e.g., Air Resources Board, district, consultant, or facility operator) develops to describe the
potential a person or population may have of developing adverse health effects from exposure to
afacility’semissions. Some health effects that are evaluated could include cancer,
developmental effects, or respiratory illness. The pathways that can be included in an HRA
depend on the toxic air pollutants that a person (receptor) may be exposed to, and can include
breathing, the ingestion of soil, water, crops, fish, meat, milk, and eggs, and dermal exposure.
For thisHRA, we are evaluating the impacts for Perc, MeCl, and TCE viathe breathing or
inhalation pathway only. We are not evaluating other pathways of exposure because at thistime
the Office of Environmental Health Hazard A ssessment (OEHHA)) does not routinely use
methods for assessing exposure to volatile compounds such as Perc, MeCl, and TCE by exposure
routes other than inhalation. Such multiple exposure pathway (multipathway) assessments are
traditionally used for lipophilic (fat-loving), semivolatile, or low volatility compounds such as
dioxins, polycyclic aromatic hydrocarbons (PAHS), or polychlorinated biphenyls (PCBs).

Generaly, to develop an HRA, the risk assessor would perform or consider information
developed under the following four steps. The four steps are Hazard | dentification,
Dose-Response Assessment, Exposure Assessment, and Risk Characterization.

1. Hazard Identification

In the first step, the risk assessor would determine if a hazard exists, and if so, would
identify the exact pollutant(s) of concern and the type of effect, such as cancer or respiratory
effects.

For this assessment, the pollutants of concern (Perc, MeCl, and TCE) have been formally
identified under the AB 1807 Program as toxic air contaminants (TACs) through an open,
regulatory process by the ARB (ARB 1991a; ARB 1989; ARB 1990a). In addition, Perc, MeCl,
and TCE are hazardous air pollutants under the Federal Clean Air Act (42 U.S.C. 7412).

2. Dose-Response Assessment

In this step of risk assessment, the assessor would characterize the relationship between a
person’ s exposure to a pollutant and the incidence or occurrence of an adverse health effect.
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This step of the HRA is performed for the ARB by OEHHA. OEHHA supplies these
dose-response relationshipsin the form of cancer potency factors or unit risk factors (URFs) for
carcinogenic effects and reference exposure levels (RELS) for non-carcinogenic effects. The
URFs and REL s that are used in California can be found in one of three references: (1) The
Cdlifornia Air Pollution Control Officer’s Association (CAPCOA) Air Toxics “Hot Spots’
Program, Risk Assessment Guidelines, October 1993; (2) The OEHHA Air Toxics “Hot Spots”
Program Risk Assessment Guidelines, Part |, The Determination of Acute RELsfor Airborne
Toxicants, March 1999; and (3) The OEHHA Air Toxics “Hot Spots’ Program Risk Assessment
Guidelines, Part |1, Technical Support Document for Describing Available Cancer Potency
Factors, April 1999. Theindividua URFs and RELs for Perc, MeCl, and TCE that we are using
for this HRA are presented in Section B, Part 2.

3. Exposure Assessment

In this step of the risk assessment, the risk assessor estimates the extent of public
exposure by looking at who is likely to be exposed, how exposure will occur (e.g., inhalation and
ingestion), and the magnitude of exposure.

For automotive maintenance and repair (AMR) activities, the receptors that are likely to
be exposed include residents or off-site workers located near the facility. Onsite workers
certainly could also be impacted by the emissions; however, they are not included in this HRA
because Cal/OSHA has jurisdiction over on-site workers. More discussion on workplace
exposure can be found in Chapter VI1II. Exposure was evaluated for Perc, MeCl, and TCE viathe
breathing or inhalation pathway only. The magnitude of exposure was assessed through the
following process. Emissions were quantified using emission factors determined from site visits,
facility, and manufacturer surveys, and input from industry representatives. During the site
visits, other information such as physical dimensions of the source and receptor locations were
obtained. Computer air dispersion modeling was used to provide downwind ground-level
concentrations of the TACs at near-source, residential, and off-site worker locations.

4. Risk Characterization

Thisisthefinal step of risk assessment. In this step, the risk assessor combines
information derived from the previous steps. Modeled concentrations, which are determined
through exposure assessment, are combined with the URFs (for cancer risk) and RELs (for
non-cancer effects) determined under the dose-response assessment. This step integrates this
information to quantify the potential cancer risk and non-cancer health impacts.
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B. The Tools Used for this Risk Assessment

The tools and information that are used to estimate the potential health impacts from afacility
include an air dispersion model and pollutant-specific health effects values. Information required for
the air digperson model includes emission estimates, physical descriptions of the source, and
emission release parameters. Combining the output from the air dispersion model and the
pollutant-specific health values provides an estimate of the off-site potential cancer and non-cancer
hedlth impacts from the emissions of atoxic air contaminant. For this assessment, we are estimating
the potential health impacts from Perc, MeCl, and TCE emitted during AMR activities. A brief
description of the air dispersion modeling and pollutant-specific health effects valuesis provided in
this Chapter. A more detailed discussion, including example calculations for determining individua
acute and chronic hedlth impacts and both individual, regiona, and statewide cancer risk is presented
in Appendix C. Memorandums regarding modeling results can be found in Appendices D and E.

1. Air Dispersion Modeling

Air dispersion models are used to estimate the downwind, ground-level concentrations of
apollutant after it is emitted from afacility. The downwind concentration is afunction of the
guantity of emissions, release parameters at the source, and appropriate meteorol ogical
conditions. The two models that were used during this HRA are SCREENS, version 96043, and
ISCSTS3, version 97363. Appendix D provides additional details on the modeling results.
Appendix C provides an example calculation illustrating how the outputs from these models are
used to calculate potential health impacts. The U.S. EPA recommends the SCREEN3 model for
first order screening calculations and ISCST3 model for refined air dispersion modeling
(U.S. EPA, 1995g; U.S. EPA, 1995b). Both models are currently used by the ARB, districts, and
other states.

2. Pollutant-Specific Health Effects Values

Dose-response or pollutant-specific health effects values are devel oped to characterize the
relationship between a person's exposure to a pollutant and the incidence or occurrence of an
adverse health effect. A unit risk factor (URF) or cancer potency factor is used when estimating
potential cancer risks and reference exposure levels (RELS) are used to assess potential
non-cancer health impacts.

As presented in Chapter V1, Section C, exposure to Perc, MeCl, and TCE may result in
both cancer and non-cancer health effects. The inhaation URFs and non-cancer acute and
chronic REL s that are used for thisHRA arelisted in Table VI-1. Alsoincluded in Table VI-1
are the non-cancer acute and chronic toxicologica endpoints for Perc, MeCl, and TCE. During
this assessment, new acute REL s were adopted by OEHHA for Perc and MeCl. TableVI-1
reflects the most current OEHHA -adopted health effects values for these compounds. The acute
impacts presented in the June 1997 Status Report or Needs Assessment (ARB, 1997a) used the
previous acute REL for Perc. In that report, the acute non-cancer results were all reported to be

VI-3



less than a hazard index of 1.0. Generally, hazard indices of lessthan 1.0 are not considered to
be a concern to public health. A hazard index isthe ratio of the modeled concentration for a
toxic pollutant and the reference exposure level for that pollutant. Since the current acute Perc
REL is 2.94 times higher than the previous REL and it is used as a denominator in non-cancer
hazard index calculations, the net result of the current REL, if it were applied to the results
presented in the 1997 Needs Assessment, would show a decrease in the acute hazard indices by a
factor of 2.94. Currently, OEHHA isin the process of reviewing studies for developing new or
updating existing chronic RELs. MeCl and TCE are among the compounds under review. Once
the chronic REL s are adopted by OEHHA, they may be used in HRAS.

Table VI-1. Pollutant-Specific Health Effects Values Used for Deter mining
Potential Health Impacts®

Cancer Non-cancer Reference
Compound Unit Risk Exposure Levels Toxicological Endpoints
Factor (ug/m3)
(ug/m3)*
Acute Chronic Acute Chronic
Perchloroethylene 59E-6 20,000 35 central nervous kidney; liver and
(Perc) system; eye & gastrointestinal
respiratory irritation system
central or peripheral
Methylene Chloride 10E-6 14,000 3000 central nervous nervous system;
(MeCl) system liver and
gastrointestinal
system
central or peripheral
Trichloroethylene 20E-6 none 640 none nervous system;
(TCE) liver and
gastrointestinal
system

1. Health effects values and toxicological endpoints were obtained from three sources:
A) Cdifornia Air Pollution Control Officer’s Association, Air Toxics Hot Spots Program, Revised 1992 Risk Assessment Guidelines,
October 1993.
B) Office of Environmental Health Hazard Assessment, Air Toxic Hot Spots Program Risk Assessment Guidelines, Part 11, Technical
Support Document for Describing Available Cancer Potency Factors, April 1999.
C) Office of Environmental Health Hazard Assessment, Air Toxic Hot Spots Program Risk Assessment Guidelines, Part |,
The Determination of Acute Reference Exposure Levels for Airborne Toxicants.

A URF is defined as the estimated upper-confidence limit (usually 95%) probability of a
person contracting cancer as aresult of constant exposure to a concentration of 1ug/m? over a
70-year lifetime. In other words, using the URF for Perc as an example, whichis
5.9 x 10°® (microgram per cubic meter)™ or (ug/m?)?, the potential excess cancer risk for a person
continuously exposed over a 70-year lifetime to 1ug/m?® of Perc is estimated to be no greater than
5.9 chancesin 1 million (OEHHA, 1999D).



An REL isused as an indicator of potential non-cancer adverse health effects. An REL is
defined as a concentration level at or below which no adverse health effects are anticipated.
Reference Exposure Levels are designed to protect most sensitive individuals in the population
by including safety factorsin their development and can be created for both acute and chronic
exposures. An acute exposure is defined as one or a series of short-term exposures generally
lasting less than 24 hours. Consistent with risk guidelines, a 1-hour exposure is used to
determine acute non-cancer impacts (CAPCOA, 1993). Chronic exposure is defined as
long-term exposure usually lasting from one year to alifetime.

C. Potential Health Effects of Perchloroethylene, M ethylene Chloride, and
Trichloroethylene

This section summarizes the cancer and non-cancer impacts that can result from exposure
to Perc, MeCl, and TCE.

1. Perchloroethylene

Exposure to Perc may result in both cancer and non-cancer health effects. The probable
route of human exposure to Perc isinhalation (ARB, 1997b).

a Cancer

The OEHHA staff has performed an extensive assessment of the potential health effects
of Perc, reviewing available carcinogenicity data. OEHHA concluded that Perc is a potential
human carcinogen with no identifiable threshold below which no carcinogenic effects are likely
to occur. The Board formally identified Perc as atoxic air contaminant (TAC) in October 1991
(ARB, 1991a). The State of California under Proposition 65 listed Perc as acarcinogenin
April 1988 (OEHHA, 1999c). Table VI-1 presents the current health effects values that are used
in this HRA for determining the potential health impacts.

In 1990, the U.S. Congress listed Perc as a hazardous air pollutant (HAP) in subsection
(b) of Section 112 of the Federal Clean Air Act (42 U.S.C. 7412). The U.S. EPA has classified
Perc in Group B2/C, as a probable human carcinogen, on the basis of sufficient evidence for
carcinogenicity in animals and inadequate evidence in humans. The International Agency for
Research on Cancer (IARC) has classified Perc in Group 2A, as a probable human carcinogen,
based on sufficient evidence in animals and limited evidence in humans (ARB, 1997b).

Epidemiological studies have provided some indication that the use of dry cleaning
solvents, primarily Perc, poses an increased risk of cancer for exposed workers. However,
investigators were unable to differentiate among exposures to various solvents, and other
possible confounding factors, like smoking, were not evaluated. Perc increased the incidence of
hepatocellular tumors in laboratory mice after oral and inhalation exposure and mononuclear cell
leukemia and kidney tumors in rats after inhalation (ARB, 1997b).
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b. Non-Cancer

Short-term (acute) and long-term (chronic) exposure to Perc may result in non-cancer
health effects. Acute toxic health effects resulting from short term exposure to high levels of
Perc may include headaches, dizziness, rapid heartbeat, and irritation or burns on the skin, eyes,
or respiratory tract. Massive acute doses can induce central nervous system depression resulting
in respiratory failure. Chronic exposure to lower Perc concentration levels may result in
dizziness, impaired judgement and perception, and damage to the liver and kidneys
(ARB, 1996b). Workers have shown signs of liver toxicity following chronic exposure to Perc,
aswell as kidney dysfunction and neurological effects. Effects on theliver, kidney, and central
nervous systems from chronic inhal ation exposure to Perc have been reported in animal studies
(ARB, 1997b).

In addition to CAPCOA and OEHHA listing Perc as having acute and chronic non-cancer
RELs (CAPCOA, 1993; OEHHA, 1999a), the U.S.EPA established an oral Reference Dose
(RfD) for Perc of 0.01 milligrams per kilogram per day based on hepatotoxicity in mice and
weight gaininrats. The U.S. EPA has not established a Reference Concentration (RfC) for Perc
(ARB, 1997b). Table VI-1 presents the current health effects values that are used in this HRA
for determining the potential health impacts.

Epidemiological studies of women working in the dry cleaning industry showed some
adverse reproductive effects, such as menstrual disorders and spontaneous abortions, but study
design prevented significant conclusions. Women exposed to drinking water contaminated with
solvents including Perc, showed some evidence of birth defects. Inhalation exposure of pregnant
rodents to 300 parts per million Perc produced maternal toxicity and fetotoxicity manifested as
developmental delays and altered performance in behavioral testsin the offspring of exposed
mice and rats. However, Perc is not considered to be ateratogen (ARB, 1997b).

2. Methylene Chloride

Exposure to MeCl (also known as dichloromethane) may result in both cancer and
non-cancer health effects. The probable route of human exposure to MeCl isinhalation
(ARB, 1997b).

a Cancer
The OEHHA staff has performed an extensive assessment of the potential health effects

of MeCl, reviewing available carcinogenicity data. The OEHHA staff agreed with U.S. EPA and
IARC that MeCl is either a possible or probable human carcinogen with no identifiable threshold
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below which no carcinogenic effects are likely to occur. The Board formally identified MeCl as
atoxic air contaminant (TAC) in July 1989 (ARB, 1989). The State of California under
Proposition 65 listed MeCl as a carcinogen in April 1988 (OEHHA, 1999c). Table VI-1 presents
the current health effects values that are used in this HRA for determining the potentia health
impacts.

In 1990, the U.S. Congress listed MeCl asa HAP in subsection (b) of Section 112 of the
Federal Clean Air Act (42 U.S.C. 7412). The U.S. EPA has classified MeCl in Group B2, asa
probable human carcinogen. The IARC has classified MeCl in Group 2B, as a possible human
carcinogen (ARB, 1997b).

b. Non-Cancer

Short-term (acute) and long-term (chronic) exposure to MeCl may result in non-cancer
health effects. MeCl vapor isirritating to the eyes, respiratory tract, and skin. It isalso acentral
nervous system depressant including decreased visual and auditory functions and may cause
headache, nausea, and vomiting. Acute toxic health effects resulting from short term exposure to
high levels of MeCl may include pulmonary edema, cardiac arrhythmias, and loss of
consciousness. Chronic exposure can lead to bone marrow, hepatic, and renal toxicity. MeCl is
metabolized by the liver with resultant carboxyhemoglobin formation (ARB, 1997b).

In addition to CAPCOA and OEHHA listing MeCl as having acute and chronic
non-cancer RELs (CAPCOA, 1993; OEHHA 1999a), the U.S.EPA established an oral Reference
Dose (RfD) for MeCl of 0.06 milligrams per kilogram per day based on liver toxicity in rats, and
is currently reviewing a Reference Concentration (RfC) (ARB, 1997b). Table VI-1 presentsthe
current health effects values that are used in this HRA for determining the potential health
impacts.

No information on adverse reproductive effects in humans from inhalation or ora
exposure has been found, but fetotoxicity was observed in pregnant rodents exposed by
inhalation to high concentrations of MeCl throughout pregnancy as evidenced by reduced fetal
body weight and reduced skeletal ossification (ARB, 1997b).

3. Trichloroethylene

Exposure to Trichloroethylene (TCE) may result in both cancer and non-cancer health
effects. The probable routes of human exposure to TCE are inhalation and ingestion
(ARB, 1997b).
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a Cancer

The OEHHA staff has performed an extensive assessment of the potential health effects
of TCE, reviewing available carcinogenicity data. The OEHHA staff agreeswith U.S. EPA and
IARC that TCE is a probable human carcinogen with no identifiable threshold below which no
carcinogenic effects are likely to occur. The Board formally identified TCE as atoxic air
contaminant (TAC) in October 1990 (ARB, 1990a). The State of California under Proposition
65 listed TCE as acarcinogen in April, 1988 (OEHHA, 1999c). Table VI-1 presents the current
health effects values that are used in this HRA for determining the potential health impacts.

In 1990, the U.S. EPA listed TCE as a HAP pursuant to subsection (b) of Section 112 of
the Federal Clean Air Act (42 U.S.C. 7412). The U.S. EPA has classified TCE in Group B2/C,
as a probable human carcinogen. The International Agency for Research on Cancer classified
TCE in Group 2A, as a probable human carcinogen, based on sufficient evidence in animals and
limited evidence in humans (ARB, 1997b).

The U.S. EPA considers the epidemiologic data on TCE carcinogenicity in humans to be
inconclusive. Increasesin testicular cancer have been reported in inhalation studies in animals.
Carcinogenic responses to TCE inhalation studies in animals are increased incidences of
hepatocellular carcinoma and adenoma in male mice; lung adenocarcinomas and malignant
lymphomas in female mice; malignant liver tumorsin B6C3F1 mice; and renal tumorsin rats
(ARB, 1997b).

b. Non-Cancer

Short-term (acute) and long-term (chronic) exposure to TCE may result in non-cancer
health effects. TCE is acentral nervous system depressant and has been used as an anesthetic. It
ismildly irritating to the eyes and respiratory tract. Occupational exposure to TCE has resulted
in nausea, headache, loss of appetite, weakness, dizziness, ataxia, and tremors. Acute exposures
to high concentrations has caused irreversible cardiac arrhythmias, nerve and liver damage and
death. Chronic exposure to TCE has also been shown to cause respiratory irritation, renal
toxicity, and immune system depression. Alcohol consumption in humans increases the toxicity
of TCE and causes "degreaser's flush", which are red blotches on the skin (ARB, 1997b).

A chronic non-cancer REL islisted in the California Air Pollution Control Officers
Association (CAPCOA), Revised 1992, Risk Assessment Guidelines, October 1993. Table VI-1
presents the current health effects values that are used in this HRA for determining the potential
health impacts. The U.S. EPA currently is reviewing the Reference Concentration (RfC) and the
oral Reference Dose (RfD) for TCE (ARB, 1997D).



There is inadequate information to determine whether TCE causes reproductive toxicity
in humans. One study reported increased miscarriages in nurses exposed to TCE as well as other
anesthetics. An association was found between elevated levels of contaminants, including TCE,
in drinking water and congenital heart disease in children. Other studies have not reported
adverse reproductive effects in humans exposed to TCE in drinking water. In animal studies, an
increase in abnormal sperm morphology in mice exposed by inhalation was reported. Exposure
of rats and miceto TCE by inhalation causes asignificant delay in fetal maturation and an
increase in embryotoxicity (ARB, 1997b).

D. Factorsthat Affect the Outcome of a Health Risk Assessment at Automotive
Maintenance and Repair Facilities

Factors that affect the outcome of potential health impacts at AMR facilities from the use
of aerosol and liquid products that contain some combination of Perc, MeCl, or TCE include:
(2) the concentration of Perc, MeCl, or TCE in the product(s) used; (2) the facility operating
schedule; (3) product use; (4) the physical dimensions of the facility; and (5) local meteorology.
The combinations of these factors will ultimately determine the potential impact. Dueto the
variability of these factors, the potential health impacts can also vary. For example, if only the
Perc-content were to increase, and all other factors were held constant, the resulting potential
health impacts would aso increase. Ultimately, each scenario of interest must be independently
analyzed to determine the impacts of the individual factors.

To provide perspective for some of the factors that can affect the HRA results, a
discussion looking at the variability of meteorologica data sets on specific and generic facilities,
the brake job frequency, and building orientation at the generic facilitiesis provided here for your
information. Variability arises from differences in the characteristics of facilities, or inputs used
in the models, such as the period of meteorological data, or differencesin brake job frequencies
week to week. In short, variability can be thought of as the natural variationin conditions or
parameters. We are also including a qualitative discussion of the uncertaintiesin the HRA
process. Uncertainty is defined as alack of knowledge about factors that impact risk where
uncertainty may be reduced by further study (U.S. EPA, 1995c). In short, uncertainty can be
thought of asthe level of confidence in estimating a particular condition or parameter. Variability
and uncertainty can be interrelated in the HRA process.

Meteorological conditions can be a source of variability in an HRA. Annual average,
model -estimated concentrations from representative off-site meteorological datawere used to
determine the potential cancer risk and non-cancer hazard indices for 13 specific and three
generic facilitiesusing ISCST3. Maximum-hourly concentrations were used to determine the
non-cancer acute hazard indices. The methods used to obtain these concentration are consistent
with current risk assessment guidance (CAPCOA, 1993). The modeling analyses are discussed
in Appendix D and example calculations using this information are in Appendix C.
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If source-specific operating conditions are held constant, changes in the meteorology will
drive any changes in the health impact estimates. That is, because meteorology conditions vary
from hour-to-hour and year-to-year, so too will the health impact estimates. In addition,
meteorological conditionswill vary depending upon which region of the state afacility is located.
The meteorology data sets used in this HRA represent collection periods of aslong as six years
and are representative of 10 different regions.

Another situation where variability is present in the HRA is the number of brake jobs
performed per week. If al other variables remain constant, the potential health impacts are
proportional to the number of jobs performed at the facility; therefore, if half the jobs are
performed, then the potential health impacts are halved, if the jobs double, the potential health
impacts double. 1n addition to the number of jobs impacting the results, if the nature of the
services provided at the facility changes or the brand of product changes these too can impact
results. For thisHRA, we used the data from our survey data and site visits to estimate that small
(G-01) facilities perform 20 brake jobs per week and medium (G-02), and large (G-03) facilities
both perform 60 brake jobs per week. Theresultsin TablesVI-7 to VI-13 reflect this
assumption.

The building orientation is another parameter that can provide variability in dispersion
characteristics and therefore the range of concentration and potential health impacts. For
example, rectangular buildings can be arranged so that they are oriented with the smallest side
parallel (or at zero degrees), diagonal (or forty-five degrees), or the shorter side perpendicular
(ninety degrees) to the predominant wind direction. A building orientation of zero, ninety, and
forty-five degrees will yield the highest to lowest concentrations, respectively. For usein
modeling generic facilities, the zero orientation was chosen because it isimpossible to predict the
orientation of the approximately 25,000 AMR facilitiesin California. By choosing this
orientation with default meteorological data, the wind direction is oriented along the length of the
rectangle buildings producing maximum concentrations. This practice provides confidence that
in most cases we are sure to encompass the potentia health impacts of any facility in the State.
To evaluate the generic facilities with representative off-site meteorology, the facilities were
oriented in the same standard position, however, the representative off-site meteorology was not
forced along the length of the rectangle buildings. This exercise provides arange of variability
that could result from the three generic facilities using both default and regional meteorological
data. See Appendix D for adetailed discussion of the air dispersion modeling methodology used
for generic facilitiesincluding a sensitivity analysis discussion illustrating the effects of building
orientation under default meteorological conditions.

Risk assessment is a complex process which requires the integration of many variables
that are intended to ssimulate real-life processes. Although ARB staff used current Californiarisk
assessment methodol ogy, including the most recent cancer potency factors and reference
exposure levels, and U.S. EPA approved air dispersion models to conduct the health risk
assessments, there is uncertainty in health risk assessment.
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An example of uncertainty included in the derivation of its health values used in the risk
assessment is the extrapolation of toxicity datafrom animalsto humans. Other examples of
uncertainty in an HRA are included in the air dispersion models. For example, while
representative off-site meteorological data provides an improved estimate of the dispersion of
emissions from afacility over default meteorological data, regional meteorological datais not
necessarily site specific. Since regional meteorological datafor the facility is not compiled at the
actual facility site, there is some uncertainty in the modeled results. Due to microenvironmental
factors, the representative off-site meteorological data can either overestimate or underestimate
modeled concentrations at AMR facilities. 1t should be noted that when site-specific or
representative off-site meteorological datais not available default meteorological dataistypically
used. Default meteorology data consists of a standard range of tabulated meteorol ogical
conditions. The intent of applying default meteorological conditionsis to gain an understanding
of the worst-case meteorology that could result in a maximum ground-level impact caused by a
particular source.

Effects of exposure to more than one carcinogen or toxicant are also not quantified in risk
assessment (CAPCOA, 1993). For example, compounds may act synergistically where effects
are greater than additive. Compounds may also have antagonistic effects where effects are less
than additive. In these cases, the risk assessment could overestimate or underestimate the
potential risks.

Although we are not able to quantify uncertainty in this HRA, to help address the
variability in risk assessment, we have provided rangesin our risk assessment results regarding
product content and usage, meteorological data sets, building orientation impacts, and receptor

type.

E. Summary of the Potential Health I mpacts from Automotive Maintenance and
Repair Facilities

This section presents the potential health impacts from four types of analyses that were
performed for AMR facilities. These four analyses include the results from 54 site-specific
HRAs at facilities where site visits were completed. For these 54 facilities, the individual
carcinogenic and non-carcinogenic impacts at near source, residential, and worker receptor
locations were estimated. Secondly, for 13 of these 54 specific facilities, the regional cancer risk
was also evaluated. The third exercise was the estimation of individual receptor potential cancer
and non-cancer health impacts from three representative generic facilities. These generic
facilities were established utilizing the information from the 137 site visits and two surveys that
targeted AMR facilities and product manufacturers. The three generic facilities are model ed
using ten representative off-site meteorol ogical data sets and also were evaluated with default
meteorological conditions to simulate a location where regional meteorological data was not
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available. Theseten meteorological data sets are the same as the ones used for 13 of the
site-specific facilitiesin exercise one and all of the facilitiesin exercise two. The fourth analysis
uses datafrom ARB’ s ambient monitoring network to estimate the statewide cancer impacts
from the use of Perc, MeCl, and TCE in AMR activities.

1. Potential Individual Receptor Impacts at Specific Facilities

The ARB staff conducted individual HRAs for 54 of the facilities staff visited and found
to be using Perc, MeCl, or TCE-containing automotive consumer products. These facilities
represent a broad range of AMR facilities and allow for a reasonable approximation of health
impacts statewide. These 54 facilities are a subset of the 137 AMR facilities where ARB staff
has conducted site visits. The other 83 facilities were not assessed because they did not use Perc,
MeCl, or TCE-containing products. See Appendix D for a detailed presentation of the air
dispersion modeling inputs and results for each of the 54 HRAs. Appendix C provides an
example calculation illustrating how the outputs from these models are used to calculate potential
health impacts.

All 54 HRAs at specific facilities used facility dimensions, emission release
characteristics, operating schedule, product use, and product content information that was
obtained during the site visits. The two air dispersion models that were used during this HRA are
SCREENS, version 96043, and ISCST3, version 97363. Thirteen of the 54 HRAs were refined
HRASs that used representative off-site meteorological data and were performed using the
ISCST3 air dispersion model. The selection criteriathat was used to determine which facilities
would be run with ISCST3 can be found in Appendix F. Forty-one of the HRAS used default
meteorological data and the SCREEN3 air dispersion model.

Table VI-2 provides an overview of the potential health impacts from the 54 specific
facility HRAs. These 54 facilities are divided into three groups. The first group contains
29 facilities that use Perc and were run with default meteorology data. The second group was
aso run with default meteorology and includes 12 facilities that used products with
multicomponent formulations of Perc and MeCl, or Perc and TCE. The third group has
13 facilities, all used Perc, and were run with |SCST 3 using representative off-site meteorol ogy
data. Table VI-2 also includes columns that reflect the number of facilities in each modeled
group and at each receptor type with potential cancer risks above ten chances per million and one
chance per million. In addition, also noted in Table VI-2 are the number of facilities with
potential non-cancer hazard indices above one. These results are presented for information
purposes only.

Overdl, Table VI-2 shows potential carcinogenic risk ranging from <0.01 to 60 chances
per million. All three receptor types, (the near source, maximum exposed individual resident
(MEIR), and the maximum exposed individual (off-site) worker (MEIW)) show individual
potential cancer risks toward the higher end of this range of potential cancer risk. Regarding
non-cancer impacts from the site visits, the modeling results and hazard index estimates show

VI1-12



that it isunlikely for significant acute or chronic non-cancer health effects to result from the
emissions of Perc, MeCl, and TCE from these facilities. In addition, both the chronic and acute
hazard indices are less than 0.3 at near-source, MEIR, and MEIW locations. Generally, hazard
indiceslessthan 1.0 are not considered to be a concern to public health. TablesVI-3to VI-5
present the individual cancer and non-cancer (acute and chronic) potential health impacts for
each of the 54 specific facilities at the near-source, MEIR, and MEIW locations, respectively.

Annual average concentrations from representative off-site meteorological data were used
to determine the potential cancer risk and non-cancer hazard indices presented for the 13
facilitiesusing ISCST3in Table VI-2. Maximum-hourly concentrations were used to determine
the non-cancer acute hazard indices. The methods used to obtain these concentrations are
consistent with current risk assessment guidance (CAPCOA, 1993).
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TableVI-2. Overview of the Potential Health Impacts for the Fifty-Four Specific Facilities'

Grouped Receptor Potential No. No. Range of Range of No.
M odel Rec. Distances* Cancer Fac.® Fac.® Acute Chronic Fac.
Runs? Type? (m) Risk ® Above | Above Hazard Hazard Above
(n=54) (x/million) 10 Per 1 Per Indices Indices H.I.

Million | Million of 187
NS 20to 30 0.08 to 50 12 24 <0.01to<0.2 <0.01to0<0.3 0
Perc®
(n=29) MEIR 6 to 802 0.01to 22 5 14 <0.01to<0.2 <0.01to<0.2 0
(SCREENS) MEIW® 6to 483 0.02to 15 110 19 <0.01to <0.2% <0.01 to <0.2% 0
NS 20to 25 1to 46 8 12 <0.01to<0.2 <0.01t0<0.3 0
Multiple
C t12
i | MEIR | 20102414 | <001t035 2 8 | <o001to<008 | <0.01to<02 0
(n=12)
(SCREEN3) | MEIW?® 3t049 >0.6" to 23 210 10 <0.01to<0.2" | <0.01to<0.3" 0%
NS 32to51 2to 60 10 13 <0.01to<0.2 <0.02 t0 <0.3 0

Perc®
(n=13) MEIR 2510 146 0.05to 60 6 10 <0.01to <0.04 <0.01t0<0.3 0

(ISCST3)

MEIW® | 24to151 0.3to11 1 11 <0.01to<0.2 <0.01to<0.2 0
1. All numbers have been rounded.

2. Modeled fecilities are divided into three groups of 29, 12, and 13 facilities. The first group isrun using the SCREEN3 model with only
Perc-containing products. The second group was run using SCREEN3 with automotive products that contain combination formulations

of Perc/MeCl and Perc/TCE. The third group was run using |SCST3 at facilities that use Perc-containing automotive products.
3. Results are presented for three receptor types.

NS (near-source) identifies the location closest to the facility where modeled concentrations could be estimated.
MEIR (maximum exposed individual resident) represents the residential location that receives the estimated maximum exposure from a

facility’s emissions.

MEIW (maximum exposed individual (off-site) worker) identifies the off-site industrial or commercial location that receives the estimated

maximum exposure from afacility’s emissions.

4. Thedistance for the near-source receptor is measured from the center of the volume source. The distance listed for the MEIR and MEIW
receptorsis the estimated distance away from the outside edge of the building to the residential or worker receptor.
5. Potential cancer risk presented in this column reflect the range of results for each modeled group by receptor type.

6. These columns reflect the number of facilities in each modeled group and at each receptor type with potential health impacts above ten
chances per million, one chance per million, and hazard indices above one. These results are presented for information purposes only.

© © N

Includes both chronic and acute hazard indices.
These facilities use Perc-containing automotive products which show a Perc content range on the MSDS.
Where appropriate, the potential cancer risk estimates are adjusted for aworking lifetime of 46 years and to allow for an operating schedule

at an off-site facility that does not coincide with, or is shorter than, that of the facility being assessed.
10. The number of facilities may be higher than is listed here because the location of some receptorsis closer than the minimum modeled

distance. We are unable to predict potential pollutant concentrations and health impacts within the minimum modeled distance. When

receptors are located closer than the minimum modeled distance, the potential impacts at the minimum modeled distance are used.

11. The MEIW islocated within 20 to 30 meters of the center of the volume source, which is the minimum distance modeled; therefore, the

potential health impacts are likely to be greater than those listed here. However, we do not anticipate the impacts to be higher than a
hazard index of 1.

12. These facilities use products with multcomponent formulation of Perc/MeCl or Perc/TCE.
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a Potential Health Impacts at the Near Source L ocation for the Specific
Facilities

Table VI-3 summarizes the maximum potential cancer and non-cancer health impacts at
each of the 54 specific facilities. The maximum potential health impacts are estimated to occur
at near-source locations. Overall, Table VI-3 shows potential carcinogenic risk ranging from
0.05 to 60 chances per million. Non-cancer acute and chronic hazard indices are less than 0.3 at
near-source location. Generally, hazard indices less than 1.0 are not considered to be a concern
to public health.

For these 54 facilities, we selected a minimum receptor distance of 20 to 51 meters from
the center of the volume source or building to define a near-source location. The reason the
minimum modeled distance varies by facility is because the air dispersion models must allow for
the building dimensions or footprint. The purpose of estimating the potential health impacts at a
near-source location isto illustrate what the potential health impacts can be if areceptor was
located close to the facilities which were assessed, rather than having an increased “buffer”
distance between the receptor location and the edge of the building. During the 137 site visits,
ARB staff observed that receptors are present within 51 meters at 87 of the AMR facilities. For a
breakdown of the number of facilities with residential and worker receptors within 20, 30, 50 and
100 meters that were observed during the site visits see Table V-12.
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TableVI-3. Summary of the Specific Facility Near-Sour ce

Potential Health I mpacts*?

Facility Facility Type Individual Cancer AcuteHazard Chronic Hazard

(n=54) Risk (per million) Index I ndex
Group A = Perc-Using Facilities M odeled with SCREEN3 (N=29)

E?® Service Station 20t02.9 <0.06 <0.02
H3 Fleet 0.3t0 0.4 <0.01 <0.01
L3 Service Station 4.7t06.8 <0.2 <0.04
N Dedlership 3.7 <0.01 <0.02
Q3 General Automotive 271039 <0.2 <0.2
R?3 General Automotive 35t050 <0.05 <0.3
\% Brake Shop 0.5 <0.01 <0.01
A-13°3 General Automotive 0.08t0 0.1 <0.01 <0.01
A-143 General Automotive 0.6t00.9 <0.03 <0.01
A-15°3 General Automotive 20t02.7 <0.04 <0.02
A-16° General Automotive 4.0t05.9 <0.02 <0.03
A-213 Brake Shop 3.7t05.0 <0.04 <0.03
A-293 Fleet 241035 <0.05 <0.2
A-30°3 Fleet 3.1to 10 <0.05 <0.06
A-31°3 General Automotive 11t0 16 <0.02 <0.08
A-32°3 General Automotive 0.6t00.9 <0.03 <0.01
A-353 Brake Shop 3.9t05.6 <0.2 <0.03
A-363 Dealership 22to 31 <0.04 <0.2
A-50° General Automotive 5.8t08.4 <0.08 <0.05
A-51°3 General Automotive 47t05.2 <0.2 <0.03
A-543 General Automotive 8.9t013 <0.09 <0.07
A-73°3 General Automotive 14t0 16 <0.04 <0.08
A-84 General Automotive 23 <0.09 <0.2
A-87°3 Dealership 11t0 19 <0.02 <0.1
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TableVI-3. Summary of the Specific Facility Near-Sour ce
Potential Health Impacts (continued) *?

Facility Facility Type Individual Cancer AcuteHazard Chronic Hazard
(n=54) Risk (per million) Index I ndex
Group A = Perc-Using Facilities M odeled with SCREEN3 (N=29) (continued)
A-88° General Automotive 8.9t022 <0.2 <0.2
A-89° General Automotive 4.6t06.6 <0.01 <0.04
A-90° Service Station 6.0t08.7 <0.3 <0.05
A-93° General Automotive 10to0 15 <0.08 <0.08
A-943 Service Station 20t02.9 <0.04 <0.02
Group B = Multicomponent-Using Facilities Modeled with SCREEN3* (N=12)
D Service Station 18 <0.09 <0.09
G Fleet 22 <0.05 <0.2
M Dealership 46 <0.1 <0.3
S Brake Shop 12 <0.02 <0.06
A-20 General Automotive 27 <0.04 <0.2
A-39 General Automotive 9.7 <0.01 <0.04
A-49 General Automotive 11 <0.09 <0.06
A-63 General Automotive 1.0 <0.04 <0.01
A-71 General Automotive 15 <0.06 <0.01
A-72 General Automotive 29 <0.2 <0.02
A-82 General Automotive 20 <0.03 <0.1
A-85 General Automotive 43 <0.2 <0.3
Group C = Perc-Using Facilities M odeled with ISCST3 (N=13)
A-07°3 General Automotive 13t0 19 <0.04 <0.1
A-08° General Automotive 29to 41 <0.02 <0.3
A-09° General Automotive 41t0 60 <0.02 <0.3
A-283 Fleet 12t0 18 <0.03 <0.09
A-52°2 General Automotive 9.9t0 11 <0.05 <0.06
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TableVI-3. Summary of the Specific Facility Near-Sour ce
Potential Health Impacts (continued) *?

Facility Facility Type Individual Cancer Acute Hazard Chronic Hazard
(n=54) Risk (per million) Index I ndex
Group C = Perc-Using Facilities M odeled with SCST3 (N=13) (continued)
A-83° General Automotive 12t0 18 <0.02 <0.09
A-863 Dealership 8.0t013 <0.01 <0.07
A-92°3 Service Station 3.2t04.7 <0.05 <0.03
|3 Fleet 11t0 16 <0.03 <0.08
o3 General Automotive 45t06.6 <0.2 <0.04
p3 Brake Shop 2.3t03.3 <0.01 <0.02
T General Automotive 15 <0.02 <0.08
u? General Automotive 19t0 28 <0.02 <0.2

1. Near-source is defined as the modeled minimum receptor distance of 20 to 51 meters from the building center, or ranging from
2 to 40 meters away from the outside edge of the building.

2. All numbers have been rounded.

3. These facilities use a Perc-containing automotive products which shows a Perc-content range on the Material Safety Data Sheet
(MSDS); therefore, arange is presented for the potential cancer risk.

4. These facilities use products with multicomponent formulations of Perc/MeCl or Perc/TCE.

b. Potential Health Impacts at the MEIR for the Specific Facilities

Table VI-4 summarizes the potential cancer and non-cancer health impacts at the
maximum exposed individual resident (MEIR). The MEIR is defined as the residential receptor
location that receives the estimated maximum exposure from afacility’ s emissions relative to
other residential locations. Overall, Table VI-4 shows the MEIR potential carcinogenic risk
range from <0.01 to 60 chances per million. Non-cancer acute and chronic hazard indices are
lessthan 0.3 at the MEIR location. Generally, hazard indices less than 1.0 are not considered to
be a concern to public health. An example calculation is presented in Appendix C illustrating
how afacility’s potential health impacts were assessed. This example shows emission
calculations, steps through the air dispersion modeling, and concludes with a calculation of
potential health impacts.

A contributing factor to any decrease in potential risk at the MEIR is the increased
“buffer” distance created by the facility fence line or the location of the nearest resident when
compared to the near-source location. The distance to the MEIR at the specific facilities was
estimated to range from approximately 6 to 2414 meters.
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TableVI-4. Summary of the Potential Health I mpacts at the Maximum Exposed

Individual Resident (M EIR) from the Specific Facilities*

Facility Facility Type Receptor Individual AcuteHazard Chronic Hazard
(n=54) Distance? Cancer Risk Index Index
(meters) (per million)
Group A = Perc-Using Facilities M odeled with SCREEN3 (N=29)
E?® Service Station 801 0.01t0 0.02 <0.01 <0.01
H3 Fleet 802 <0.01t0 0.01 <0.01 <0.01
L3 Service Station 232 0.2t00.3 <0.01 <0.01
N Dealership 400 0.07 <0.01 <0.01
Q3 General Automotive 76 79t0 11 <0.06 <0.06
R?® Genera Automotive 46 15t0 22 <0.02 <0.2
A Brake Shop 6 >0.5 <0.01° <0.01°
A-13°3 Genera Automotive 73 0.01t0 0.02 <0.01 <0.01
A-143 Genera Automotive 107 <0.1 <0.01 <0.01
A-15°3 Genera Automotive 76 04t005 <0.01 <0.01
A-16° | General Automotive 305 0.08t0 0.1 <0.01 <0.01
A-213 Brake Shop 114 0.4t00.5 <0.01 <0.01
A-293 Fleet 152 3.3t04.8 <0.01 <0.03
A-303 Fleet 483 0.1t0o0.4 <0.01 <0.01
A-31°3 Genera Automotive 229 0.3t00.5 <0.01 <0.01
A-32°3 General Automotive 137 0.04t0 0.06 <0.01 <0.01
A-353 Brake Shop 152 0.3t00.4 <0.02 <0.01
A-363 Dealership 152 16to24 <0.01 <0.02
A-50° Genera Automotive 15 5.8t084 <0.08 <0.05
A-51°3 Genera Automotive 23 35t03.8 <0.2 <0.02
A-543 Genera Automotive 38 3.7t05.4 <0.05 <0.03
A-73°3 Genera Automotive 322 0.2t00.3 <0.01 <0.01
A-84 General Automotive 38 10 <0.05 <0.05
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TableVI-4. Summary of the Potential Health I mpacts at the Maximum Exposed
Individual Resident (MEIR) from the Specific Facilities (continued) *

Facility Facility Type Receptor Individual AcuteHazard Chronic Hazard
(n=54) Distance? Cancer Risk Index Index
(meters) (per million)
Group A = Perc-Using Facilities M odeled with SCREEN3 (N=29) (continued)
A-87° Dedership 152 09to 1.5 <0.01 <0.01
A-88°3 General Automotive 12 8.9t0 22 <0.2 <0.2
A-89° General Automotive 76 0.7to1.1 <0.01 <0.01
A-90 34 Service Station 14 >6.0t0>8.7 <0.3° <0.05°
A-93%* | General Automotive 8 >10to >15 <0.08° <0.08°
A-943 Service Station 23 l4t021 <0.04 <0.02
Group B = Multicomponent-Using Facilities Modeled with SCREEN3° (N=12)
D Service Station 152 1.6 <0.01 <0.01
G Fleet 398 1.2 <0.01 <0.01
M Dealership 20 35 <0.08 <0.2
S Brake Shop 460 0.2 <0.01 <0.01
A-20 General Automotive 46 8.1 <0.02 <0.04
A-39 General Automotive 46 3.8 <0.01 <0.02
A-49 General Automotive 30 5.6 <0.06 <0.03
A-63 General Automotive 2414 <0.01 <0.01 <0.01
A-71 General Automotive 30 0.8 <0.04 <0.01
A-72 General Automotive 53 0.8 <0.05 <0.01
A-82 General Automotive 37 8.9 <0.02 <0.05
A-85 General Automotive 30 23 <0.08 <0.2
Group C = Perc-Using Facilities M odeled with | SCST3 (N=13)
A-07° General Automotive 27 13to 19 <0.03 <0.1
A-08°3 General Automotive 27 7.8t011 <0.02 <0.06
A-09°3 General Automotive 25 41 to 60 <0.02 <0.3
A-28°3 Fleet 83 09to 1.4 <0.01 <0.01
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TableVI-4. Summary of the Potential Health I mpacts at the Maximum Exposed
Individual Resident (M EIR) from the Specific Facilities (continued) *

Facility Facility Type Receptor Individual AcuteHazard Chronic Hazard
(n=54) Distance? Cancer Risk Index Index
(meters) (per million)
Group C = Perc-Using Facilities M odeled with | SCST3 (N=13) (continued)
A-523 General Automotive 42 2.8t03.0 <0.04 <0.02
A-83° General Automotive 30 9.7t0 14 <0.02 <0.07
A-863 Dealership 141 13t022 <0.01 <0.02
A-92°3 Service Station 54 0.3t00.5 <0.02 <0.01
|3 Fleet 146 18t026 <0.01 <0.02
o3 General Automotive 92 0.05 to 0.07 <0.04 <0.01
P23 Brake Shop 37 0.2t00.3 <0.01 <0.01
T General Automotive 27 13 <0.01 <0.07
u? General Automotive 27 19t0 28 <0.02 <0.2

1. All numbers have been rounded.
2. Thedistance listed hereis the estimated distance away from the outside edge of the building to the MEIR.
3. Thesefacilities use a Perc-containing brake cleaner which shows a Perc-content range on the Material Safety Data Sheet (MSDS); therefore,
arange is presented for the potential cancer risk.
4. The MEIR islocated closer than 20 meters to the center of the volume source, which is the minimum distance modeled; therefore,
the potential health impacts are likely to be greater than those listed here. The impacts shown here are at the near-source location of 20 to

51 meters.

5. The MEIR islocated within 20 to 30 meters of the center of the volume source, which is the minimum distance modeled; therefore, the
potential health impacts are likely to be greater than those listed here. However, we do not anticipate the impacts to be higher than a
hazard index of 1.

6. These facilities use products with multicomponent formulations of Perc/MeCl or Perc/TCE.

C. Potential Health Impacts at the MEIW for the Specific Facilities

Table VI-5 summarizes the potential cancer and non-cancer health impacts at the
maximum exposed individual (off-site) worker (MEIW). The MEIW is defined as the off-site
industrial or commercial location that receives the estimated maximum exposure from afacility’s

emissions relative to other industrial or commercial locations.

Overadl, Table VI-5 shows the MEIW potential carcinogenic risk rangeisfrom 0.02 to 23
chances per million. Non-cancer acute and chronic hazard indices are less than 0.3 at
near-source location. Generally, hazard indices less than 1.0 are not considered to be a concern
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to public health. An example calculation is presented in Appendix C that illustrates how a
facility’ s potential health impacts were assessed. This example shows emission calculations,
steps through the air dispersion modeling, and concludes with a calculation of potential health
impacts.

The distance to the MEIW at these facilities was estimated to range from 3 to 483 meters.
Using guidance from OEHHA, the exposure period of an off-site worker was adjusted to allow
for ashorter working lifetime and a shorter operating schedule. Thisfirst adjustment is made to
allow for a shorter working lifetime, 46 years, rather than a 70-year exposure lifetime which is
assumed for residential exposure. The second adjustment which allows for operating schedules
is appropriate only when the operating schedule of the off-site facility does not coincide with, or
is shorter than, that of the facility being assessed (OEHHA, 1997).

TableVI-5. Summary of the Potential Health Impacts at the M aximum Exposed
Individual (Off-site) Worker (MEIW) from the Specific Facilities*

Facility Facility Type Receptor Individual AcuteHazard Chronic Hazard
(n=54) Distance? Cancer Risk 3 Index Index
(meters) (per million)
Group A = Perc-Using Facilities M odeled with SCREEN3 (N=29)
E* Service Station 36 0.4t00.6 <0.03 <0.01
H* Fleet 302 0.02t0 0.03 <0.01 <0.01
L4 Service Station 27 1.41t02.0 <0.08 <0.03
N Dealership 110 0.3 <0.01 <0.01
Q* General Automotive 61 53t07.7 <0.07 <0.07
R* General Automotive 30 10to 15 <0.03 <0.2
A Brake Shop 18 0.2 <0.01 <0.01
A-13* General Automotive 18 0.03t0 0.04 <0.01 <0.01
A-14%% | General Automotive 6 >0.3t0>0.5 <0.03° <0.01°
A-15* General Automotive 30 0.5t00.7 <0.03 <0.01
A-16* General Automotive 30 08to1.2 <0.01 <0.02
A-214 Brake Shop 12 14t019 <0.03 <0.03
A-294 Fleet 322 0.3t004 <0.01 <0.01
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TableVI-5. Summary of the Potential Health Impacts at the M aximum Exposed
Individual (Off-site) Worker (MEIW) from the Specific Facilities (continued) *

Facility Facility Type Receptor Individual Acute Hazard Chronic Hazard
(n=54) Distance? Cancer Risk 3 Index Index
(meters) (per million)
Group A = Perc-Using Facilities M odeled with SCREEN3 (N=29) (continued)

A-30% Fleet 483 0.03to0 0.09 <0.01 <0.01
A-3145 | General Automotive 6 >4.9t0>7.1 <0.02°© <0.08®
A-324 General Automotive 17 0.3t00.5 <0.03 <0.01
A-35% Brake Shop 15 1.7t025 <0.2 <0.03
A-364 Dedership 76 22t03.1 <0.02 <0.04
A-504 General Automotive 15 29t04.1 <0.08 <0.05
A-5145 | General Automotive 6 >2.0t0>2.2 <0.2° <0.03°¢
A-5445 | General Automotive 15 >4.310>6.2 <0.09°© <0.07°®
A-734 General Automotive 15 7.7t08.8 <0.04 <0.08
A-8453 General Automotive 9 >7.9 <0.09°© <0.2°
A-874 Dedlership 46 21to35 <0.01 <0.04
A-884 General Automotive 23 29t07.2 <0.2 <0.08
A-894 General Automotive 24 14t020 <0.01 <0.02
A-90 4° Service Station 15 >3.1t0>4.4 <0.3° <0.05°¢
A-934 General Automotive 30 2.3t03.3 <0.05 <0.04
A-94 45 Service Station 9 >1.1t0>1.6 <0.04°© <0.02°¢

Group B = Multicomponent-Using Facilities Modeled with SCREEN37 (N=12)

D Service Station 32 3.7 <0.04 <0.04

G Fleet 28 8.7 <0.03 <0.08

M Dedership 15 23 <0.09 <0.2

S Brake Shop 41 2.8 <0.01 <0.03
A-20 General Automotive 49 3.3 <0.02 <0.04
A-39 General Automotive 23 2.6 <0.01 <0.03
A-49°3 General Automotive 6 >5.8 <0.09°© <0.06 ©
A-63°3 General Automotive 3 >0.6 <0.04°© <0.01°
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TableVI-5. Summary of the Potential Health Impacts at the M aximum Exposed
Individual (Off-site) Worker (MEIW) from the Specific Facilities (continued) *

Facility Facility Type Receptor Individual AcuteHazard Chronic Hazard
(n=54) Distance? Cancer Risk 3 Index Index
(meters) (per million)

Group B = Multicomponent-Using Facilities Modeled with SCREEN3 7" (N=12) (continued)

A-71° General Automotive 15 >0.8 <0.06° <0.01°
A-72 General Automotive 21 11 <0.09 <0.01
A-82 General Automotive 37 3.7 <0.02 <0.05
A-85° Genera Automotive 8 >21 <0.2° <0.3°

Group C = Perc-Using Facilities M odeled with ISCST3 (N=13)

A-074 General Automotive 46 2.3t034 <0.02 <0.04
A-084 General Automotive 27 79t011 <0.02 <0.2
A-094 General Automotive 25 4.6t06.7 <0.02 <0.08
A-28*4 Fleet 122 0.3t0 0.4 <0.01 <0.02
A-524 General Automotive 28 45t04.9 <0.03 <0.06
A-834 General Automotive 27 4.3t06.2 <0.02 <0.07
A-86* Dealership 151 0.3t00.6 <0.01 <0.01
A-924 Service Station 28 1.4t02.0 <0.05 <0.02
|4 Fleet 84 1.1to1.6 <0.02 <0.03
o* General Automotive 24 2.3t03.3 <0.2 <0.03
p4 Brake Shop 27 0.7t0 1.0 <0.01 <0.02
T General Automotive 27 5.7 <0.01 <0.07
Ut General Automotive 27 29t04.2 <0.01 <0.05

[N

All numbers have been rounded.

The distance listed here is the estimated distance from the outside edge of the building to the MEIW.

Where appropriate, the potential risk estimates are adjusted for aworking lifetime of 46 years and to allow for an operating schedule at an
off-site facility that does not coincide with, or is shorter than, that of the facility being assessed.

These facilities use a Perc-containing brake cleaner which shows a Perc-content range on the Material Safety Data Sheet (MSDS); therefore,
arangeis presented for the potential cancer risk.

The MEIW islocated closer than 20 to 51 meters to the center of the volume source, which is the minimum distance modeled; therefore, the
potential health impacts are likely to be greater than those listed here. The impacts shown here are at the near-source location of 20 to 51
meters.

The MEIW islocated within 20 to 30 meters of the center of the volume source, which is the minimum distance modeled; therefore, the
potential health impacts are likely to be greater than those listed here. However, we do not anticipate the impacts to be higher than a

hazard index of 1.

These facilities use products with multicomponent formulations of Perc/MeCl or Perc/TCE.
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2. Regional Cancer Risk from Specific Facilities

For the 13 specific facilities that were modeled using representative off-site
meteorological data and the ISCST3 model, ARB staff has also estimated the potential regional
cancer risk on the population surrounding each facility. Regional population exposure to Perc,
MeCl, and TCE concentrations from each of the 13 specific facilities was estimated by spatially
matching regional population census data collected from the Department of Finance (DOF) and
the ISCST3 modeling results. To deal with limitations in the population data resolution,
estimates of the high and low ranges of concentration were utilized in this analysis. These
concentration estimates result in high and low potential cancer risk estimates. See Appendix D
for a detailed presentation of the regional concentrations from the 13 specific facilities.
Appendix C provides amore detailed discussion of the methodology and an example calculation
that converts the modeled regional concentrations found in Appendix D to cancer risk estimates.

Table VI-6 summarizes the datain Appendix D by providing, for each of the 13 specific
facilities, the range of annual average concentrations anticipated over a one-kilometer grid-cell
centered on each facility. Thistable aso provides the range of corresponding potential cancer
risk, the average one-kilometer grid-cell population, and the near source, MEIR, and MEIW
individual potential cancer risk. The lower end of the concentration range at each facility
provides an estimate of the average concentration that all of the receptors are exposed to within
the one-kilometer grid-cell. The upper end of the concentration range illustrates the model ed
maximum annual concentration that is anticipated near each facility where high concentration
gradients may exist. Due to the resolution of the census data, we are unable to estimate the
popul ation exposed to the upper end of the concentration range; however, some of the populous
are exposed at or near these concentrations due to the proximity of adjacent receptors as
evidenced in the MEIR and MEIW analyses.

Overdl, Table VI-6 shows that the popul ous around the 13 specific facilities are exposed
to arange of potential cancer risk of 0.006 to 60 chances per million. The range of individua
cancer risk estimates are also included in Table VI1-6 to put the one-kilometer grid-cell
concentrations and risk into perspective with the individual cancer risk shownin
TablesVI-2to VI-5. As stated above, the near source, MEIR, and MEIW locations are indicative
of the upper range of the concentrations and potential cancer risk that is estimated within one-
kilometer of each of the 13 facilities.

As mentioned prior, the spatial resolution of the population datais alimiting factor to this
anaysis. That is, model results indicate that ambient air concentrations rapidly decrease at
distances farther than 100 meters from each facility or one-tenth of agrid-cell. Thus, the
reported average concentration experienced within the central one-kilometer square grid-cell is
lower that the average concentration experienced within a 100-meter radius of each facility.

With the utilized popul ation data and analysis tools, we are unable to quantify the populous
living within 100 meters from each source, that will generally experience the higher
concentrations. Use of more highly resolved population data, |and-use data, and parcel maps
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could refine such estimates. Improvements in the availability of digitized census information
down to the block level (e.g., 70 to 100 persons) in a Geographic Information System (GIS)
format is key to improving the estimation of regional or near field population exposure estimates.
In addition to the digitized block level census data, digitized parcel or land use data and high
resolution street mapsin a GIS format are other key requirements for improving these estimates.

TableVI-6. Summary of the Potential Regional Population and Individual Cancer
Risk for the Thirteen Specific Facilities M odeled with 1SCST 3 2

Range Of Facility * Range Of 1998 Individual Cancer Risk
Specific Annual Cancer Risk In Average (chances per million)
Facility | AverageConc. In One-Kilometer Population
(n=13) One-Kilometer Grid-Cell Within Near Maximum | Maximum
Grid-Cell (changes per One—_KiIometer Source Exposed Exposed
(ug/m3) million) Grid-Cell Resident Worker
A-07 4.7E-3t03.3 0.03t0 19 5,843 19 19 34
A-08 9.3E-3t07.0 0.05to 41 5,628 41 11 11
A-09 6.4E-2t010.1 0.4 to 60 2,155 60 60 6.7
A-28 10E-2t03.0 0.06to 18 2,501 18 14 0.4
A-52 3.3E-3t01.8 0.02to 11 3,971 11 3.0 4.9
A-83 25E-2t03.0 0.1to18 732 18 14 6.2
A-86 9.1E-3t02.2 0.05t013 1,845 13 22 0.6
A-92 9.8E-41t00.8 0.006 to 4.7 3,399 4.7 0.5 2.0
I 5.8E-2t02.7 0.3to 16 1,408 16 26 16
o] 10E-2tol.1 0.06t0 6.6 1,930 6.6 0.07 3.3
P 46 E-3t00.6 0.03t03.3 2,369 3.3 0.3 1.0
T 42E-3t025 0.02to 15 6,603 15 13 5.7
U 24E-2t04.7 0.1to 28 3,683 28 28 4.2

1. All numbers have been rounded.
2. The higher end of the Perc-content range was used for facilities that use Perc-containing automotive products that show a Perc-content
range on the Material Safety Data Sheet (MSDS).

3. Column entries derived by multiplying the unit emission rate concentrations presented in Appendix C by the upper Perc-content range
facility specific emissions rate presented in Table D-17 of Appendix D.

4. Where appropriate, the potential risk estimates are adjusted for aworking lifetime of 46 years and to allow for an operating schedule at an
off-site facility that does not coincide with, or is shorter than, that of the facility being assessed.
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3. Potential Individual Health Impacts from Generic Facilities

In addition to assessing the potential health impacts at the 54 specific facilities, ARB staff
also conducted an HRA for three representative generic facilities (G-01, G-02, and G-03). These
generic facilities were established utilizing the information from the 137 site visits, discussions
with industry representatives, and two surveys that targeted AMR facilities and products
manufacturers. The characteristics of the generic facilities represent the range of characteristics
exhibited by the research of actual facilities and allow for the reasonable approximation of health
impacts statewide.

The generic facility assessments were run with the ISCST3 air dispersion model and the
resulting concentrations were used to estimate individual receptor potential cancer and
non-cancer health impacts. The three generic facilities are modeled using ten representative
off-site meteorologica data sets and aso were evaluated with default meteorological conditions
to smulate a location where regional meteorological data was not available. These ten
meteorological data sets are the same as those used for 13 of the site-specific facilities (group c)
in exercise one and all facilitiesin exercise two. See Appendix F for a discussion outlining how
the generic facilities were defined and Appendix D for alist of the meteorologic data sets.
Appendix C provides an example calculation illustrating how modeled concentrations are used to
estimate potential cancer and non-cancer health impacts.

In addition to evaluating these generic facilities for the use of brake cleaning products,
estimates of the potential health impacts from the use of engine degreasers, carburetor-choke
cleaner, and general degreasers were a'so completed. Section four of Appendix D includesa
detailed presentation of the modeled concentrations from the three generic facilities using all four
types of automotive consumer products. Appendix F outlines the emissions, usage, and content
assumptions that were used for the three other product categories. The inputs for the generic
modeling are listed in Appendix D.

Tables VI-7 and V1-8 provide an overview of the potential health impacts from the three
generic facility HRAs using Perc-containing brake cleaners. These tables show the range of
cancer and non-cancer health impacts at the minimum modeled distance using representative
off-site meteorological data and default conditions, respectively. We are summarizing the health
impacts from Perc-only brake productsin Tables VI-7 and VI-8, rather than other formulations,
because the health impacts of this formulation exhibit the highest potential health impacts.

The purpose of showing these health impacts at these receptor distances is because
receptors do reside in close proximity to AMR facilities. During the 137 site visits, ARB staff
observed that receptors are present within 51 meters at 87 of the AMR facilities. For a
breakdown of the number of facilities with residential and worker receptors within 20, 30, 50 and
100 meters that were observed during the site visits see Table V-12.
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Table VI-7 shows that the potential carcinogenic risk for a near source, residential
receptor over all ten representative off-site meteorological sets range from approximately
18 to 64 chances per million at the smallest facility (G-01). The middle facility (G-02) potential
near-source, residential receptor cancer risk ranges from 28 to 110 chances per million and at the
largest facility (G-03), the near-source, residential receptor cancer risk ranges from 15 to 50
chances per million. Note, however, that modeled concentrations and potential risk could be
either higher or lower depending on the actual building orientation and regional location. See
Appendix D for a sensitivity analysis discussion illustrating the effects of building orientation
under default meteorological conditions.

Table VI-8 which presents the results using default meteorology, shows the facility G-01
near-source, residential receptor cancer risk ranges from 61 to 89 chances per million, facility
G-02 near-source, residential receptor cancer risk ranges from 86 to 125 chances per million, and
at facility G-03, the residential receptor cancer risk ranges from 38 to 56 chances per million.

Regarding non-cancer impacts from the generic facilities, the modeling results and hazard
index estimatesin Tables VI-7 and VI-8 show that it is unlikely for significant acute or chronic
non-cancer health effects to result from the emissions of Perc-containing brake cleaners. Both the
chronic and acute hazard indices are less than 0.6 at the minimum modeled distance. Generally,
hazard indices less than 1.0 are not considered to be a concern to public health.

TableVI-7. Overview of the Potential Health I mpactsfor the
Three Generic Facilities Using Off-site Representative M eteor ology *

Distance Off-site Representative Meteorology *
Generic Rec. From
Facilities Type? Building
Center 2 Range of Cancer Risk ° Range of Acute Range of Chronic
(m) (x/million) Hazard Indices Hazard Indices
Resident 20 18to 64 <0.05t0 <0.09 <0.09t0<0.4
G-01
Worker 7.6t027
Resident 20 2810110 <0.04 t0 <0.08 <0.2t0<0.6
G-02
Worker 12to 47
Resident 30 15t0 50 <0.02 t0 <0.03 <0.08t0<0.3
G-03
Worker 6.3t021

[N

. All numbers have been rounded.

. Where appropriate, the potential risk estimates are adjusted for aworking lifetime of 46 years and to allow for an operating schedule at an
off-site facility that does not coincide with, or is shorter than, that of the facility being assessed.

. The distance listed is the estimated distance from the center of the facility to the receptor.

. Annual average and maximum hourly concentrations for all ten meteorological sets are listed in Appendix D.

. The range reflects two common Perc concentrations observed in specific facility modeling.

N

g b w
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TableVI-8. Overview of the Potential Health I mpactsfor the

Three Generic Facilities Using Default M eteorology *

Distance Default Conditions *
Generic Rec. From
Facilities Type? Building
Edge® Range of Cancer Risk ® Range of Acute Range of Chronic
(m) (x/million) Hazard Indices Hazard Indices
Resident 20 61 to 89 <0.06 to <0.08 <0.3t0<0.5
G-01
Worker 26 to 38
Resident 20 86 to 125 <0.06 to <0.08 <0.5t0<0.6
G-02
Worker 36t053
Resident 30 38t0 56 <0.03t0<0.04 <0.3t0<0.4
G-03
Worker 16t0 24

NP

. All numbers have been rounded.
. Where appropriate, the potential risk estimates are adjusted for aworking lifetime of 46 years and to allow for an operating schedule at an

off-site facility that does not coincide with, or is shorter than, that of the facility being assessed.

g b w

. The distance listed is the estimated distance from the edge of the facility to the receptor.
. Meteorological conditions were taken from the SCREEN3 model. See Appendix D for more modeling information.
. The range reflects two common Perc concentrations observed in specific facility modeling.

Tables VI-9to VI-11 present the individual cancer and non-cancer (acute and chronic)
potential health impacts for the three generic facilities using three specific meteorological data
sets that span the range of modeled concentrations. These three regional meteorological data sets
are for Oakland, Burbank, and Anaheim. These three locations provide alower, medium, and
higher concentrations, respectively. To select these three meteorological data sets, we evaluated
the annual concentrations from all ten meteorological data sets. All concentrations and resulting
potential health impacts are provided for al ten meteorological data setsin Appendix D. Table
V1-12 presents the potential health impacts for the three generic facilities using default

meteorological conditions.

Tables VI-9 to VI-12 also summarize the maximum potential health impacts from the
three generic facilities using all four categories of automotive consumer products under the four
different meteorological data sets described above. As described above, and in more detail in
Chapter 4, the four product categories are brake cleaners, carburetor-choke cleaners, engine
degreasers, and general degreasers. In addition to including the total maximum potential health
impacts from the four different product categories, we also are presenting four constituent
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formulations of brake cleaning products. The four brake cleaner constituent formulations used for
thisHRA are a Perc-only product (94%), Perc/MeCl (55%/25%), Perc/MeCl/TCE
(40%/30%/20%), and Perc/TCE (55%/43%). These are identifiedin TablesVI-9to VI-12 as
formulations A, B, C, and D. FormulationsA’, B’, C', and D’ include the brake cleaner that is
identified by the same letter (e.g., A’ corresponds to A) and include the three other product
categories.

Overall, Tables VI-9 to VI-12 show that none of the generic facilities, regardless of the
brake cleaner formulation or the inclusion of all four product categories, present hazard indices
greater than 0.6. Generally, hazard indices less than 1.0 are not considered to be a concern to
public health.

Table VI-9 lists the results from generic facilities using the Anaheim meteorological data,
brake cleaners of various formulations, and include the results from the use of all four product
categories. Table VI-9 shows potential carcinogenic risk for a potential near-source, residential
receptor range from approximately 35 to 68 chances per million at the smallest facility (G-01).
The middle facility (G-02) potential near-source, residential receptor cancer risk ranges from
61 to 112 chances per million and at the largest facility (G-03), the near source, residential
receptor cancer risk ranges from 28 to 52 chances per million.

Table VI-10 lists the results from generic facilities using the Burbank meteorological data,
brake cleaners of various formulations, and include the results from the use of all four product
categories. Table VI-10 shows potential carcinogenic risk for a potential near-source, residential
receptor range from approximately 26 to 52 chances per million at the smallest facility (G-01).
The middle facility (G-02) potential near-source, residential receptor cancer risk ranges from
47 to 88 chances per million and at the largest facility (G-03), the near source, residential receptor
cancer risk ranges from 19 to 38 chances per million.

Table VI-11 lists the results from generic facilities using the Oakland meteorological data,
brake cleaners of various formulations, and include the results from the use of all four product
categories. Table VI-11 shows potential carcinogenic risk for a potential near-source, residential
receptor range from approximately 15 to 31 chances per million at the smallest facility (G-01).
The middle facility (G-02) potential near-source, residential receptor cancer risk ranges from
23 t0 45 chances per million and at the largest facility (G-03), the near source, residential receptor
cancer risk ranges from 12 to 23 chances per million.

Table VI-12 lists the results from generic facilities using default meteorological data,
brake cleaners of various formulations, and include the results from the use of all four product
categories. Table VI-12 shows potential carcinogenic impacts for a potential near-source,
residential receptor range from approximately 49 to 100 chances per million at the smallest
facility (G-01). The middle facility (G-02) potential near-source, residential receptor cancer risk
ranges from 69 to 130 chances per million and at the largest facility (G-03), the near source,
residential receptor cancer risk ranges from 31 to 59 chances per million.

V1-30



Tables VI-13 and VI-14 itemize the individua product and total potential risk
contributions from carburetor-choke cleaners, engine degreasers, and general degreasers under an
average meteorological data set and under default conditions, respectively. The average
meteorological data set was derived by averaging the modeled concentrations at each receptor
distance for all ten representative off-site meteorological sets listed in Appendix D. See
Appendix D for adetailed presentation of all modeling results. The emissions, use, and
formulation assumptions used for the three product categories are discussed in Appendix F.

Table VI-13 shows the individual product and total potential near-source, residential
cancer risk for al three generic facilities using the average meteorological datafor the three
product categories (i.e., carburetor-choke cleaners, engine degreasers, and general degreasers)
range from 1.2 to 4.4 chances per million. The non-cancer hazard indices for both acute and
chronic impacts are lessthan 0.1. The results from Table V1-13 are used with all regional
meteorological data sets and areincluded in TablesVI-9to VI-11for the A’, B’, C', and D’
formulation potential health impacts.

Table VI-14 shows the individual product and total potential near-source, residential
cancer risk at all three generic facilities using the default meteorological datafor the three product
categories (i.e., carburetor-choke cleaners, engine degreasers, and general degreasers) ranges from
2.3 to 11 chances per million. The non-cancer hazard indices for both acute and chronic impacts
arelessthan 0.1. The results presented in Table V1-14 are used with default meteorological
conditions; therefore, they areincluded in Table VI-12 for the A’, B’, C', and D’ formulation
potential health impacts.
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TableVI-9. Summary of the Potential Health Impacts at Various Distances for Three Generic Facilities Using Four Different Brake
Product Formulations and Four Product Categories at the M eteorological Site Yielding the Highest Concentrations (Anaheim) 2

Potential Cancer Risk (chances per million) 3* Hazard Index ®

E;Sé Formulations 20 Meters © 30 Meters 40 Meters 100 Meters 20 Meters | 20 Meters
Resident Worker Resident Worker Resident Worker Resident Worker Acute Chronic

A7 64 27 34 14 21 8.9 4.0 17 <0.09 <04

A8 68 29 36 15 22 9.5 4.3 18 <0.2 <04

B? 40 17 21 9.1 13 5.6 25 11 <0.09 <0.2

G0l B8 44 19 24 10 15 6.2 28 12 <0.2 <0.2

cw 35 15 19 7.9 12 49 22 0.9 <0.08 <0.2

cs® 40 17 21 8.9 13 55 25 11 <0.2 <0.2

D" 47 20 25 11 15 6.6 3.0 13 <0.06 <0.2

D8 52 22 27 12 17 7.2 33 14 <0.1 <0.2

A7 110 47 84 36 54 23 11 48 <0.08 <0.6

A8 112 48 86 37 56 24 12 49 <0.1 <0.6

B? 69 29 53 23 34 15 7.1 3.0 <0.08 <04

G.02 B8 72 31 55 24 36 15 7.4 3.2 <0.1 <04

cw 61 26 47 20 30 13 6.2 2.7 <0.07 <0.3

cs® 63 27 49 21 31 13 6.5 2.8 <0.09 <0.3

D 81 35 63 27 40 17 84 3.6 <0.05 <04

D8 84 36 65 27 42 18 8.6 3.7 <0.07 <04
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TableVI-9. Summary of the Potential Health Impacts at Various Distances for Three Generic Facilities Using Four Different Brake
Product Formulations and Four Product Categories at the M eteorological Site Yielding the Highest Concentrations (Anaheim)
(continued) 2

Potential Cancer Risk (chances per million) ** Hazard Index ®
Fac.
Type Formulations 20 Meters® 30 Meters 40 Meters 100 Meters 30Meters | 30 Meters
Resident Worker Resident Worker Resident Worker Resident Worker Acute Chronic
A7 -- -- 50 21 39 17 12 51 <0.03 <0.3
A8 -- -- 52 22 40 17 12 5.2 <0.04 <0.3
B° -- -- 32 14 25 11 7.5 3.2 <0.03 <0.2
B -- -- 33 14 26 11 7.8 3.3 <0.04 <0.2
G-03 c® -- -- 28 12 22 9.2 6.6 2.8 <0.03 <0.2
cs® -- -- 29 12 23 9.6 6.8 2.9 <0.04 <0.2
D" -- -- 37 16 29 12 8.8 3.7 <0.02 <0.2
D' 8 -- -- 39 16 30 13 9.1 3.9 <0.03 <0.2
1. All numbers have been rounded.
2. Annual average concentrations for all ten meteorological sets listed in Appendix D were used to determine which meteorological site is presented in thistable. The meteorological site that
yields the smallest, medium, and largest concentrations may be different when evaluating acute rather than chronic concentrations. We selected meteorological sets based on chronic
concentrations since these potentially provide the most significant health impacts.
3. Thedistance listed is the estimated distance from the center of the facility to the receptor.
4. Where appropriate, the potential risk estimates are adjusted for aworking lifetime of 46 years and to allow for an operating schedule at an off-site facility that does not coincide with, or is
shorter than, that of the facility being assessed.
5. Hazard index listed here are the highest found for this facility in this meteorological data set. Facility G-03 was at 30 meters.
6. Results are not available for G-03 facilities since the minimum modeled distance is 30 meters.
7. Formulation A is a Perc brake cleaner with 94% Perc by weight.
8. FormulationsA’, B’ ,C', and D’ include the brake cleaner used in the corresponding letter (e.g., A’ corresponds to brake cleaner A) plus the use of carburetor-choke cleaner (CC), engine
degreaser (ED), and general degreaser (GD) were modeled with average meteorological data.  The health impacts for CC, ED, and GD were derived at each receptor distance using the
average concentrations from all ten meteorological sites. See Table VI-12 for the potential health impacts from each individual product type and Appendix D for a detailed presentation of all
modeling results.
9. Formulation B is a Perc/MeCl brake cleaner with a 55% and 25% by weight Perc and MeCl content, respectively.

10. Formulation C is a Perc/MeCl/TCE brake cleaner with a 40%, 30%, and 20% by weight Perc, MeCl, and TCE content, respectively.
11. Formulation D is a Perc/TCE brake cleaner with a 55% and 43% by weight Perc and TCE content, respectively.
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TableVI-10. Summary of the Potential Health Impactsat Various Distancesfor Three Generic Facilities Using Four Different Brake
Product Formulations and Four Product Categories at the M eteorological Site Yielding Middle Range Concentrations (Burbank) *2

Potential Cancer Risk (chances per million) 3* Hazard Index ®

E;Sé Formulations 20 Meters® 30 Meters 40 Meters 100 Meters 20 Meters | 20 Meters
Resident Worker Resident Worker Resident Worker Resident Worker Acute Chronic

A’ 47 20 25 11 16 6.6 3.0 13 <0.09 <0.3

A8 52 22 28 12 17 7.3 33 14 <0.2 <0.3

B? 30 13 16 6.8 9.8 4.2 19 0.8 <0.09 <0.2

G0l B8 34 15 18 7.8 11 48 22 0.9 <0.2 <0.2

cw 26 11 14 59 8.6 3.7 17 0.7 <0.08 <0.2

c?® 31 13 16 6.9 10 43 2.0 0.8 <0.2 <0.2

D 35 15 19 7.9 12 49 23 1.0 <0.06 <0.2

D8 40 17 21 8.9 13 55 25 11 <0.1 <0.2

A7 86 36 63 27 41 17 8.5 3.6 <0.08 <0.5

A8 88 38 65 28 42 18 8.8 3.7 <0.1 <0.5

B? 54 23 40 17 26 11 54 2.3 <0.08 <0.3

G0 B8 57 24 42 18 27 11 5.6 24 <0.1 <0.3

cw 47 20 35 15 22 9.5 4.7 2.0 <0.07 <0.2

c?® 50 21 37 16 24 10 5.0 21 <0.09 <0.2

D" 63 27 47 20 30 13 6.3 2.7 <0.05 <0.3

D8 66 28 49 21 31 13 6.6 2.8 <0.07 <0.3
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TableVI-10. Summary of the Potential Health Impactsat Various Distancesfor Three Generic Facilities Using Four Different Brake
Product Formulations and Four Product Categoriesat the Meteorological Site Yielding Middle Range Concentrations (Burbank)
(continued)*?

Potential Cancer Risk (chances per million) 3*

Hazard Index ®

'Il':;gé Formulations 20 Meters® 30 Meters 40 Meters 100 Meters 30Meters | 30 Meters
Resident Worker Resident Worker Resident Worker Resident Worker Acute Chronic

A’ - - 37 16 31 13 9.0 3.8 <0.03 <0.2

A8 - - 38 16 32 14 9.3 3.9 <0.04 <0.2

B® - - 23 9.9 20 8.4 5.7 2.4 <0.03 <0.2

B8 - - 24 10 21 8.8 6.0 25 <0.04 <0.2

G-03 cw -- - 19 8.3 16 7.0 4.7 2.0 <0.03 <0.08

cs - - 21 8.7 17 7.4 5.0 21 <0.04 <0.09

D" - - 27 12 23 9.9 6.7 2.8 <0.02 <0.2

D’ 8 - - 28 12 24 10 6.9 3.0 <0.03 <0.2

1. All numbers have been rounded.

2. Annual average concentrations for all ten meteorological sets listed in Appendix D were used to determine which meteorological site is presented in thistable. The meteorological site that
yields the smallest, medium, and largest concentrations may be different when evaluating acute rather than chronic concentrations. We selected meteorological sets based on chronic
concentrations since these potentially provide the most significant health impacts.

A~ w

shorter than, that of the facility being assessed.

o NoO»

The distance listed is the estimated distance from the center of the facility to the receptor.
Where appropriate, the potential risk estimates are adjusted for aworking lifetime of 46 years and to allow for an operating schedule at an off-site facility that does not coincide with, or is

Hazard index listed here are the highest found for this facility in this meteorological data set. Facility G-03 was at 30 meters.
Results are not available for G-03 facilities since the minimum modeled distance is 30 meters.
Formulation A is a Perc brake cleaner with 94% Perc by weight.

Formulations A’, B’ ,C', and D’ include the brake cleaner used in the corresponding letter (e.g., A’ corresponds to brake cleaner A) plus the use of carburetor-choke cleaner (CC), engine

degreaser (ED), and general degreaser (GD) were modeled with average meteorological data.  The health impacts for CC, ED, and GD were derived at each receptor distance using the
average concentrations from all ten meteorological sites. See Table VI-12 for the potential health impacts from each individual product type and Appendix D for a detailed presentation of all
modeling results.
9. Formulation B is a Perc/MeCl brake cleaner with a 55% and 25% by weight Perc and MeCl content, respectively.
10. Formulation C is a Perc/MeCl/TCE brake cleaner with a 40%, 30%, and 20% by weight Perc, MeCl, and TCE content, respectively.
11. Formulation D is a Perc/TCE brake cleaner with a 55% and 43% by weight Perc and TCE content, respectively.
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TableVI-11. Summary of the Potential Health Impactsat Various Distancesfor Three Generic Facilities Using Four Different Brake
Product Formulations and Four Product Categories at the M eteorological Site Yielding the L owest Concentrations (Oakland) *?

Potential Cancer Risk (chances per million) 3* Hazard Index ®

E;Sé Formulations 20 Meters® 30 Meters 40 Meters 100 Meters 20 Meters | 20 Meters
Resident Worker Resident Worker Resident Worker Resident Worker Acute Chronic

A7 27 11 14 6.1 8.9 3.8 18 0.75 <0.08 <0.2

A8 31 13 17 7.1 10 4.4 20 0.9 <0.2 <0.2

B? 17 7.2 9.0 38 5.6 24 11 0.47 <0.08 <0.08

G0l B8 21 9.0 11 4.9 7.0 3.0 14 0.6 <0.2 <0.09

c® 15 6.3 7.9 34 49 21 10 0.4 <0.07 <0.06

cs® 19 8.2 10 4.4 6.4 2.7 13 0.5 <0.2 <0.07

D" 20 84 11 45 6.6 2.8 13 0.6 <0.05 <0.08

D8 24 10 13 55 8.0 34 16 0.7 <0.09 <0.09

A7 42 18 35 15 23 9.8 4.9 21 <0.07 <0.3

A8 45 19 37 16 24 10 52 2.2 <0.09 <0.3

B? 27 11 22 9.5 15 6.2 31 13 <0.07 <0.2

G2 B8 29 12 24 10 16 6.7 34 14 <0.09 <0.2

cw 23 9.9 20 8.3 13 54 27 12 <0.06 <0.1

c?® 26 11 21 9.1 14 6.0 3.0 13 <0.08 <0.1

D" 31 13 26 11 17 7.3 3.6 16 <0.04 <0.2

D8 34 14 28 12 18 7.8 3.9 17 <0.06 <0.2
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TableVI-11. Summary of the Potential Health Impacts at Various Distancesfor Three Generic Facilities Using Four Different
Brake Product Formulations and Four Product Categories at the M eteorological Site Yielding the L owest Concentrations
(Oakland) (continued)*?

Potential Cancer Risk (chances per million) 3*

Hazard Index ®

'Il':;gé Formulations 20 Meters® 30 Meters 40 Meters 100 Meters 30Meters | 30 Meters
Resident Worker Resident Worker Resident Worker Resident Worker Acute Chronic

A’ - - 22 9.2 16 6.8 5.2 2.2 <0.03 <0.2

A8 - - 23 9.7 17 7.2 55 2.3 <0.03 <0.2

B® - - 14 5.8 10 4.3 3.3 14 <0.02 <0.2

B8 - - 15 6.3 11 4.7 3.6 15 <0.03 <0.2

G-03 cw -- - 12 51 8.8 38 29 12 <0.02 <0.05

cs - - 13 5.6 9.8 4.2 31 13 <0.03 <0.05

D" - - 16 6.8 12 5.0 3.8 16 <0.02 <0.07

D’ 8 -- - 17 7.3 13 5.5 4.1 1.8 <0.02 <0.07

1. All numbers have been rounded.

2. Annua average concentrations for all ten meteorological setslisted in Appendix D were used to determine which meteorological site is presented in thistable. The meteorological site that
yields the smallest, medium, and largest concentrations may be different when evaluating acute rather than chronic concentrations. We selected meteorological sets based on chronic
concentrations since these potentially provide the most significant health impacts.

A~ w

shorter than, that of the facility being assessed.

o NoO»

The distance listed is the estimated distance from the center of the facility to the receptor.
Where appropriate, the potential risk estimates are adjusted for aworking lifetime of 46 years and to allow for an operating schedule at an off-site facility that does not coincide with, or is

Hazard index listed here are the highest found for this facility in this meteorological data set. Facility G-03 was at 30 meters.
Results are not available for G-03 facilities since the minimum modeled distance is 30 meters.
Formulation A is a Perc brake cleaner with 94% Perc by weight.

Formulations A’, B’ ,C', and D’ include the brake cleaner used in the corresponding letter (e.g., A’ corresponds to brake cleaner A) plus the use of carburetor-choke cleaner (CC), engine

degreaser (ED), and general degreaser (GD) were modeled with average meteorological data. The health impactsfor CC, ED, and GD were derived at each receptor distance using the
average concentrations from all ten meteorological sites. See Table VI-12 for the potential health impacts from each individual product type and Appendix D for a detailed presentation of all
modeling results.
9. Formulation B is a Perc/MeCl brake cleaner with a 55% and 25% by weight Perc and MeCl content, respectively.
10. Formulation C is a Perc/MeCl/TCE brake cleaner with a 40%, 30%, and 20% by weight Perc, MeCl, and TCE content, respectively.
11. Formulation D is a Perc/TCE brake cleaner with a 55% and 43% by weight Perc and TCE content, respectively.
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TableVI-12. Summary of the Potential Health Impactsat Various Distancesfor Three Generic Facilities Using Four Different
Brake Product Formulations and Four Product Categories based on Default M eteor ological Data *2

Potential Cancer Risk (chances per million) 3* Hazard Index ®
E;Sé Formulations 20 Meters® 30 Meters 40 Meters 100 Meters 20 Meters | 20 Meters
Resident Worker Resident Worker Resident Worker Resident Worker Acute Chronic
A’ 89 38 67 29 52 22 18 7.5 <0.08 <0.5
A8 100 43 75 32 58 25 20 84 <0.2 <0.5
B? 56 24 42 18 33 14 11 47 <0.08 <0.3
G0l B8 67 29 50 21 39 17 13 5.6 <0.2 <0.3
c® 49 21 37 16 29 12 9.7 4.1 <0.08 <0.2
cs® 60 26 45 19 35 15 12 5.0 <0.2 <0.3
D" 66 28 50 21 38 16 13 55 <0.05 <0.3
D8 77 33 58 25 45 19 15 6.4 <0.1 <0.3
A7 125 53 103 44 86 37 38 16 <0.1 <0.7
A8 130 55 107 46 90 38 39 17 <0.1 <0.7
B? 79 34 65 28 54 23 24 10 <0.08 <04
G.02 B8 84 36 69 29 58 25 25 11 <0.1 <04
cw 69 29 57 24 48 20 21 8.8 <0.07 <0.3
cs® 74 31 61 26 51 22 22 9.5 <0.09 <0.3
D" 92 39 76 32 64 27 28 12 <0.05 <0.4
D' 8 97 41 80 34 67 29 29 12 <0.07 <04
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TableVI-12. Summary of the Potential Health Impactsat Various Distancesfor Three Generic Facilities Using Four Different
Brake Product For mulations and Four Product Categories based on Default M eteor ological Data (continued)*?

Potential Cancer Risk (chances per million) 3* Hazard Index ®
Fac.
Type Formulations 20 Meters® 30 Meters 40 Meters 100 Meters 30Meters | 30 Meters
Resident Worker Resident Worker Resident Worker Resident Worker Acute Chronic
A7 -- -- 56 24 49 21 26 11 <0.04 <0.3
A8 -- -- 59 25 51 22 27 11 <0.05 <0.3
B? -- -- 36 15 31 13 16 6.9 <0.04 <0.2
B8 -- -- 38 16 33 14 17 7.3 <0.05 <0.2
G-03 c® - -- 31 13 27 12 14 6.0 <0.03 <0.2
cs® -- -- 33 14 29 12 15 6.5 <0.04 <0.2
D -- -- 42 18 37 16 19 8.1 <0.02 <0.2
D8 -- -- 44 19 39 16 20 8.5 <0.03 <0.2
1. All numbers have been rounded.
2. Meteorological data conditions from the SCREEN3 dispersion model were used in the ISCST3 model to determine the potential health impacts listed in thistable.
3. Thedistance listed is the estimated distance from the edge of the facility to the receptor. The distance listed for facility G-03 is 30 meters.
4. Where appropriate, the potential risk estimates are adjusted for aworking lifetime of 46 years and to allow for an operating schedule at an off-site facility that does not coincide with, or is

shorter than, that of the facility being assessed.

Hazard indices listed here are the highest found for this facility in this meteorological data set.

Results are not available for G-03 facilities since the minimum modeled distance is 30 meters.

Formulation A is a Perc brake cleaner with 94% Perc by weight.

FormulationsA’, B’ ,C', and D’ include the brake cleaner used in the corresponding letter (e.g., A’ corresponds to brake cleaner A) plus the use of carburetor-choke cleaner (CC), engine
degreaser (ED), and general degreaser (GD) were modeled with default meteorological data. The health impacts for CC, ED, and GD were derived at each receptor distance using the default
meteorological data conditions from the SCREEN3 air dispersion model. See Table V1-13 for the potential health impacts from each individual product type and Appendix D for a detailed
presentation of all modeling results.

9. Formulation B is a Perc/MeCl brake cleaner with a 55% and 25% by weight Perc and MeCl content, respectively.

10. Formulation C is a Perc/MeCl/TCE brake cleaner with a 40%, 30%, and 20% by weight Perc, MeCl, and TCE content, respectively.

11. Formulation D is a Perc/TCE brake cleaner with a 55% and 43% by weight Perc and TCE content, respectively.
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TableVI-13. Summary of the Potential Health Impactsat Various Distancesfor Three Generic Facilities Using
Carburetor Cleaner, Engine Degreaser, and General Degreaser based on Average M eteor ological Data *2

Potential Cancer Risk (chances per million) 3*

Hazard Index ®

Fac. Product
Type Category 20 Meters® 30 Meters 40 Meters 100 Meters 20 Meters | 20 Meters
Resident Worker Resident Worker Resident Worker Resident Worker Acute Chronic
cc’ 0.7 0.3 0.4 0.2 0.2 0.1 0.05 0.02 <0.03 <0.01
G-01 ED’ 2.2 0.9 12 0.5 0.7 0.3 0.1 0.06 <0.02 <0.01
GD’ 15 0.7 0.8 0.3 0.5 0.2 0.1 0.04 <0.01 <0.01
Total ° 4.4 1.9 24 1.0 14 0.6 0.3 0.1 <0.05 <0.01
cc’ 0.4 0.2 0.3 0.1 0.2 0.09 0.04 0.02 <0.02 <0.01
G-02 ED’ 1.3 0.5 1.0 0.4 0.6 0.3 0.1 0.06 <0.01 <0.01
GD’ 0.9 0.4 0.7 0.3 0.4 0.2 0.09 0.04 <0.01 <0.01
Total ° 2.6 11 2.0 0.8 1.2 0.6 0.2 0.1 <0.02 <0.01
cc’ - - 0.2 0.08 0.2 0.07 0.05 0.02 <0.018 <0.018
G-03 ED’ - - 0.6 0.2 0.5 0.2 0.1 0.06 <0.01° <0.01°
GD’ - - 0.4 0.2 0.3 0.1 0.1 0.04 <0.018 <0.018
Total ° -~ -~ 1.2 0.5 1.0 0.4 0.3 0.1 <0.01°8 <0.01°8
1. All numbers have been rounded.

2. The modeled concentrations for all ten meteorological setslisted in Appendix D were averaged at each receptor distance to determine the concentrations that would be used to estimate the

potential health impacts listed in thistable. See Appendix D for a detailed presentation of all modeling results. The potential health impacts in this table were derived from emissions and use

information contained in Appendix F.
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. The distance listed is the estimated distance from the center of the facility to the receptor.

. Where appropriate, the potential risk estimates are adjusted for aworking lifetime of 46 years and to allow for an operating schedule at an off-site facility that does not coincide with, or is
shorter than, that of the facility being assessed.

. Hazard indices listed here are the highest found for thisfacility for the averaged meteorological data set.

. Results are not available for G-03 facilities since the minimum modeled distance is 30 meters.

CC means carburetor-choke cleaner; ED means engine degreaser; GD means general degreaser.

. Receptor distance of 30 meters

. Thetotal potential health impacts from carburetor-choke cleaner (CC), engine degreaser (ED), and general degreaser (GD) at each receptor distance are used in Tables VI-8 to VI-10.
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TableVI-14. Summary of the Potential Health Impactsat Various Distancesfor Three Generic Facilities Using Carburetor

Cleaner, Engine Degreaser, and General Degreaser based on Default M eteor ological Data *?

Fac.

Product

Potential Cancer Risk (chances per million) 3*

Hazard Index ®

Type Category 20 Meters® 30 Meters 40 Meters 100 Meters 20 Meters | 20 Meters
Resident Worker Resident Worker Resident Worker Resident Worker Acute Chronic
cc’ 1.8 0.8 13 0.6 1.0 0.4 0.4 0.2 <0.03 <0.01
G-01 ED’ 5.3 2.3 4.0 17 31 13 1.0 0.4 <0.02 <0.02
GD’ 3.7 1.6 28 12 21 0.9 0.7 0.3 <0.01 <0.01
Total ° 11 4.7 8.1 35 6.2 2.6 21 0.9 <0.05 <0.03
cc’ 0.8 0.4 0.7 0.3 0.6 0.3 0.3 0.1 <0.02 <0.01
G-02 ED’ 25 11 2.0 0.9 17 0.7 0.7 0.3 <0.01 <0.01
GD’ 17 0.7 14 0.6 1.2 0.5 0.5 0.2 <0.01 <0.01
Total ° 5.0 2.2 41 18 35 15 15 0.6 <0.03 <0.02
cc’ - - 0.4 0.2 0.3 0.1 0.2 0.07 <0.01® <0.01®
G-03 ED’ - - 11 05 1.0 0.4 05 0.2 <0.01% <0.01%
GD’ -- -- 0.8 0.3 0.7 0.3 04 0.2 <0.018 <0.018
Total ° -~ -~ 2.3 1.0 2.0 0.8 1.1 0.5 <0.01® <0.01®
1. All numbers have been rounded

2. Meteorological data conditions from the SCREEN3 dispersion model were used in the ISCST3 model to determine the potential health impacts listed in thistable. See Appendix D for a
detailed presentation of all modeling results. The potential health impacts listed in this table are based on the emissions and use information contained in Appendix F.
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. The distance listed is the estimated distance from the edge of the facility to the receptor.

. Where appropriate, the potential risk estimates are adjusted for aworking lifetime of 46 years and to alow for an operating schedule at an off-site facility that does not coincide with, or is
shorter than, that of the facility being assessed.

. Hazard indices listed here are the highest found for this facility for the default meteorological data set.

. Results are not available for G-03 facilities since the minimum modeled distance is 30 meters.

CC means carburetor-choke cleaner; ED means engine degreaser; GD means general degreaser.

. Receptor distance of 30 meters

. Thetotal potential health impacts from carburetor-choke cleaner (CC), engine degreaser (ED), and general degreaser (GD) are used in Table VI-11.
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4. Statewide Exposure to Perc, MeCl, and TCE

a Perchl oroethylene Popul ation-\Weighted Exposure

ARB staff conducted an analysis of the estimated statewide popul ation-weighted
exposure to Perc. To do this, ARB staff used datafrom ARB’s air toxics monitoring network
and population data to obtain an estimated popul ation-weighted Perc exposure. ARB staff chose
Perc for this analysis because it is the highest contributor to ambient risk of the three compounds
affected by this regulation.

The statewide popul ation-weighted exposure is based on ambient data collected by the
ARB and population figures from the Department of Finance (DOF). The ambient air monitoring
network is designed to obtain outdoor ambient background, non-source-influenced, concentration
levels of air toxics from 21 ambient air toxics monitoring stations located statewide.

The methodology used to complete the analysis of the population exposure estimate of
Perc consists of two parts. Thefirst part is an estimate of the Perc exposure in agiven air basin,
which yields an average exposure for each air basin that was analyzed. Due to data limitations,
popul ation exposure estimates were calculated differently for different air basins. Our analysis of
the Perc exposure covers six air basins, and approximately 72 percent of the statewide
population. The following Table VI-15 shows the estimated air basin popul ation-weighted
exposure for the six basins used in this analysis. For a complete discussion on the methodol ogy
used in this analysis see Appendix E.

Asshown in Table VI-15, on average, Perc exposure in the listed air basins has decreased
about 50 percent since 1990 levels. Thereisinsufficient datato quantify how the ambient
reductions in Perc correspond to reductionsin commercial and industrial Perc use. However,
reductions in ambient levels of Perc are likely the result of regulations or programs such as the
Dry Cleaning ATCM and voluntary modifications to work practices from sources using Perc due
to the AB 2588 Air Toxics“Hot Spots’ Program.
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TableVI-15. Air Basin Population-Weighted Per chlor oethylene Exposure
based on 1990 Census (ppb-year/per son)*

Air Basin 1990 1991 1992 1993 1994 1995 1996 1997
South Coast 0.590 0.542 0.430 0.472 0.410 0.392 0.330 0.264
South Central Coast 0.181 0.160 0.124 0.095 0.110 0.100 0.104 0.081
San Diego 0.280 0.261 0.262 0.193 0.204 0.244 0.133 0.124
San Francisco 0.196 0.223 0.158 0.124 0.082 0.091 0.068 0.071
San Joaquin Valley 0.121 0.131 0.105 0.410 0.067 0.070 0.064 0.056
Sz:lzlramento 0.070 0.075 0.058 0.051 0.181 0.053 0.054 0.053
Valey

1. Only air basins with Perchloroethylene monitoring are included in thistable. Air basin population-weighted exposure is cal culated using
mean of monthly means for all siteswithin basin. Population exposure units are a concentration for a given duration per person. For this
analysis, the units are ppb-year/person.

In the second part of the analysis, the overall statewide population-weighted exposure
was calculated by multiplying the estimated annual average Perc exposure for agiven air basin
by its population, added across al basins, then divided by the total population of the State.
Table VI-16 shows the estimated statewide population-weighted Perc exposure from 1990 to
1997.

TableVI-16. Estimated Statewide Population-Weighted Per chlor oethylene Exposure
(ppb-year/person)*

1990 1991 1992 1993 1994 1995 1996 1007 |

0.382 0.362 0.290 0.322 0.262 0.251 0.203 0.168 "

1. Population exposure units are a concentration for a given duration per person. For this analysis, the units are ppb-year/person

b. Statewide Exposure to MeCl and TCE

To determine ambient concentrations of MeCl and TCE, ARB staff used the statewide
average concentrations from ARB’ s ambient toxics database. One limitation in using thisdatais
that in many cases MeCl and TCE measurements are below the level of detection (LOD). In
these cases, measured values are set to one-half the LOD. For example, over two-thirds of the
MeCl measurements are below the LOD; therefore, the statewide average concentration is driven
by one-half the LOD, rather than a true ambient mean. Table VI-17 shows the statewide average
concentration for MeCl and TCE from 1990 to 1997.



TableVI-17. Statewide Average Concentration for MeCl and TCE (ppb)*

Compound 1990 1991 1992 1993 1994 1995 1996 1997
MeCl 1.09 1.27 0.75 0.93 0.79 0.77 0.66 0.66
TCE 0.115 0.086 0.061 0.036 0.047 0.035 0.034 0.033

1. Used statewide average of monthly average. Datafrom ARB’s ambient toxics database.

5. Potential Reductions in Ambient Levels of Perc, MeCl, and TCE from the
Proposed ATCM

In addition to the risk reduction benefits for on-site workers and near-source receptors, we
would expect areduction in overall ambient levels of Perc, MeCl, and TCE. By reducing
ambient levels of these compounds, overall statewide risk reduction benefits can be achieved.
The potential decrease in ambient levels of Perc, MeCl, and TCE emitted by the four product
categories can be estimated if we know their contribution to ambient levels. By estimating
emissions of Perc, MeCl, and TCE from the four product categories and dividing by total
emissions respectively, we can estimate the percentage of Perc, MeCl, and TCE emissions
attributed to the four product categories. Table V1-18 shows the reduction in ambient levels we
would expect based on the proposed ATCM.

TableVI-18. Estimated Potential Reductionsin Ambient L evels of
Perc, MeCl, and TCE from the Proposed ATCM

Compound Percent Reduction in Ambient L evels'?
Perc 26
MeCl 5
TCE 37

1. Assumes emissions are proportional to ambient levels.
2. Inventory used to determine reduction in ambient levels does not include all sources of emissions;
therefore, potential reduction may be slightly overestimated.

a Potential Reduction in Ambient Levels of Perc

To estimate total statewide emissions of Perc we compiled datafrom ARB’s 1996 Air
Toxic “Hot Spots’ Emission Inventory (Hot Spots Inventory), ARB’s 1997 Consumer and
Commercia Product Survey (Consumer Products Survey), ARB’s 1997 Aerosol Coatings
Inventory, and dry cleaning emissions estimates. To estimate statewide emissions from dry
cleaners we used projected post-regulation emissions from the “ Technical Support Document:
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Proposed Airborne Toxic Control Measure and Proposed Environmental Training Program for
Perchloroethylene Operations, August 27, 1993" (Perc Dry Cleaning TSD) (ARB, 1993a).

The Perc Dry Cleaning TSD estimated that dry cleaning emissions would be reduced by
78 percent from 1991 emissions to post-regulation emissions. The ATCM for Perc Dry Cleaning
Operations required transfer and vented machines be phased out by October 1998; therefore, to
represent 1997 emissions we assumed that approximately 75 percent of transfer and vented
machines have been phased out and replaced by converted and closed loop machines. The
assumptions used in Chapter 10 of the Perc Dry Cleaning TSD were used to determine that the
1991 estimate of 13.6 tons per day would be reduced to 4.7 tons per day for 1997.

We estimated that approximately 16.3 tons per day of Perc are emitted from the sources
in the Hot Spots Inventory, Consumer Products Inventory, 1997 Aerosol Coatings Inventory, and
estimated dry cleaning emissions. We recognize that these inventories listed above do not
include all sources of Perc. For example, degreasing operations not accounted for in the Hot
Spots Inventory, could account for a significant contribution to overall Perc emissions.

Therefore, this analysis may dightly underestimate total Perc emissions, thereby
overestimating the potential ambient contribution from the four product categories. In the future,
to alow usto better refine thisanalysis, ARB is currently in the process of completing an area
source inventory for air toxics which will be available in 2000.

Based on the Consumer Products Inventory, we determined that Perc emissions from the
four product categories account for approximately 4.2 tons per day. If we assume that Perc
emissions are directly proportional to ambient levels, then we would expect that ambient
concentrations of Perc would be reduced by approximately 26 percent upon full implementation
of the proposed ATCM.

b. Potential Reduction in Ambient Levels of MeCl and TCE.

To estimate total statewide emissions of MeCl and TCE we compiled data from the Hot
Spots Inventory, the Consumer Products Inventory, and the 1997 Aerosol Coatings Inventory.
We recognize that these inventories do not include all sources of emissions of MeCl and TCE.
For example, there may be some facilities that emit these compounds which were not included in
the Hot Spots Inventory. Therefore, this analysis may dlightly underestimate the total emissions
of MeCl and TCE, thereby overestimating the potential contribution from the four product
categories. We estimated that approximately 13.5 tons per day of MeCl and 0.8 tons per day of
TCE are emitted from the sources in these inventories. To better refine thisanalysis, ARB isin
the process of completing an area source inventory for air toxics which will be available in 2000.

From the Consumer Products Inventory, we determined that MeCl emissions from the

four product categories account for approximately 0.7 tons per day, while TCE accounts for
approximately 0.3 tons per day. If we assume that MeCl emissions are directly proportional to
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ambient levels, then we would expect that ambient concentrations of MeCl would be reduced by
approximately 5 percent upon full implementation of the proposed ATCM. Additionally, if we
assume that TCE emissions are directly proportional to ambient levels, then we would expect
that ambient concentrations of TCE would be reduced by approximately 37 percent upon full
implementation of the proposed ATCM.

F. Multipathway Health Risk Assessment

In evaluating the potential health effects of a pollutant, it isimportant to identify the
different manners by which an individual could be exposed to the pollutant. The pathways that
can beincluded in an HRA, depend on the toxic air pollutants that a person (receptor) may be
exposed to, and can include inhalation, dermal exposure, and the ingestion of soil, water, crops,
fish, meat, milk, and eggs. For thisHRA, we are evaluating the impacts for Perc, MeCl, and
TCE viathe breathing or inhalation pathway only. We are not evaluating other pathways of
exposure because at this time OEHHA does not routinely use methods for assessing exposure to
volatile compounds such as Perc, MeCl, and TCE by exposure routes other than inhalation. Such
multiple exposure pathway (multipathway) assessments are traditionally used for lipophilic (fat
loving), semivolatile, or low volatility compounds such as dioxins, polycyclic organic
compounds (PAHS), or polychlorinated biphenyls (PCBs) (CAPCOA, 1993).
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VII. THE PROPOSED CONTROL MEASURE AND ALTERNATIVES

In the previous two chapters we assessed emissions and potential risk from the use of
automotive consumer products containing the toxic air contaminants (TACs) Perc, MeCl, or TCE
at automotive maintenance and repair (AMR) facilities. Statewide, we estimated that each day
AMR activities emit more than five tons of Perc, MeCl, and TCE to the atmosphere.

This chapter describes and provides the basis for the proposed Airborne Toxic Control
Measure for Emissions of Chlorinated Toxic Air Contaminants from Automotive Maintenance
and Repair Activities. Included in the basis for the proposed control measure is a discussion of
the options that staff evaluated to remove chlorinated compounds from automotive consumer
products. This chapter also describes alternatives to, and the technical feasibility of, the
proposed control measure.

A. The Proposed Control Measure

The proposed control measure would minimize emissions of Perc, MeCl, and TCE from
automotive maintenance and repair activities by regulating automotive consumer product content
and usage. Specifically, the proposed control measure requires that aerosol and liquid brake
cleaners, carburetor or fuel-injection air intake cleaners (carburetor cleaners), engine degreasers,
and general purpose degreasers sold or intended for sale in California not contain Perc, MeCl, or
TCE. The proposed ATCM language provides for the detection limits of the prescribed test
method by stating that a product is considered to contain Perc, MeCl, or TCE if it has one percent
or more (by weight) of any of the three compounds Perc, MeCl, or TCE. This also addresses the
issue of inadvertent contamination that may occur when manufacturers convert a production line
from one product to another. The proposed ATCM also prohibits AMR facility owners and
operators from using automotive consumer products that contain Perc, MeCl, or TCE in their
facilities.

Thefirst action ensures that we address residential and off-road use of aerosol and liquid
automotive consumer products containing chlorinated compounds and labeled as brake cleaners,
carburetor cleaners, engine degreasers, and general purpose degreasers as well as commercial use
in AMR facilities. The second action ensures that facility operators do not purchase bulk liquid
containers of Perc, MeCl, and TCE with the express intent of using it in a spray bottle or
compressed air sprayer.

The proposed control measure would require the removal of Perc, MeCl, and TCE from
any aerosol or liquid brake cleaner, carburetor cleaner, engine degreaser, or general purpose
degreaser manufactured after December 31, 2002. Manufacturers would be provided an
additional sell-through period of 18 months for chlorinated products manufactured prior to this
date.
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Facility owners and operators would be provided an additional year from the end of the
sell-through period (June 30, 2004) to deplete their inventories of chlorinated products. The
proposed control measure would prohibit facility owners and operators from using chlorinated
automotive consumer productsin their facilities after June 30, 2005.

To determine effective dates under the proposed ATCM, staff established dates consistent
with some of the effective dates listed under the Consumer Products Regulation, as amended in
October 1999 (ARB,1999b). For example, effective dates for brake cleaners and carburetor
cleaners under the Consumer Products Regulation coincide with the December 31, 2002,
effective date in the proposed ATCM. The effective date for aerosol general purpose degreasers
isJanuary 1, 2002, which is ayear sooner that what is required by the proposed ATCM. For
these categories, automotive consumer products manufactures would most likely conduct a one-
time reformulation to comply with both the proposed ATCM and the Consumer Products
Regulation. Although the December 31, 2002, effective dates in the proposed ATCM for engine
degreasers and non-aerosol general purpose degreasers do not coincide with the Consumer
Products Regulation, staff believes automotive consumer products manufactures will have
sufficient time to reformulate to meet the December 31, 2002, effective date under the proposed
ATCM. Additionaly, most manufacturers already market products that comply with the
proposed ATCM.

Additionally, the 18-month sell-through period under the proposed ATCM would provide
sufficient time for businesses to sell automotive consumer products, based on data provided in
the Proposed Amendments to the Statewide Regulation to Reduce Volatile Organic Compound
Emissions from Consumer Products, Phase I, Technical Support Document, October 1991
(Phase 1l TSD). In surveys conducted under the Phase |1 TSD, the mgjority of businesses
responded that most automotive consumer products are sold within one year (ARB, 1991b).
Therefore, we have determined that an 18-month sell-through period is sufficient.

B. Basis For The Proposed Regulation

California Health and Safety Code (HSC) section 39665(b) requires the Board to address
the technological feasibility of proposed ATCMs. HSC section 39665(b) also requires the Board
to address the “availability, suitability and relative efficacy” of substitute products of aless
hazardous nature when proposing an ATCM. To evaluate the technological feasibility and
availability of the proposed ATCM, staff determined the market share of substitute or alternative
products. Staff determined suitability and efficacy by reviewing product labels and interviewing
users of both the products for which the limit is proposed and the alternative products.

1. Best Available Control Technology

In addition to the issues to be addressed under HSC section 39665(b), HSC section 39666
requires that any control measure for a TAC without a Board-specified threshold level be
designed to reduce emissions to the lowest level achievable through the application of best
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available control technology (BACT) or a more effective control method. To determine BACT
for automotive maintenance and repair activities for each of the four product categories under the
proposed regulation, staff identified whether alternatives existed for a given product category,
and then evaluated the availability, suitability, and effectiveness of the alternatives.

In evaluating BACT, staff evaluated three options. The first scenario addressed removing
Perc from brake cleaning products. In consideration of interchangeability of brake cleaning
compounds, the second scenario would additionally remove MeCl and TCE from brake cleaners.
Finally, in consideration of the interchangeability of automotive consumer products, the third
scenario would remove Perc, MeCl, and TCE from not only brake cleaning products, but the
three additional product categories. carburetor cleaners, engine degreasers, and general purpose
degreasers. The following discussion addresses the HSC section 39665(b) requirements for each
of the three scenarios.

2. Scenario 1 - Remove Perc from Brake Cleaning Products

Information from the Manufacturer and Facility Surveys indicates that approximately
two-thirds of brake cleaning products do not contain Perc. Additionally, the Facility Survey
indicates that more than 60 percent of the facilities that use brake cleaning products use non-
chlorinated brake cleaning products (see Table VII-1). Thus, non-chlorinated products are
considered to be technically feasible and available. We also found that, in almost all instances,
manufacturers of Perc brake cleaning products also market a non-chlorinated product and make
similar claims as to suitability on the product label (see Appendix H for examples of
manufacturer efficacy claims). Finaly, facility operators contacted during staff site visits and
representatives of brake parts manufacturers (Raybestos and Federal-Mogul) indicated that
non-chlorinated aerosols and water-based brake washers, respectively, were effective brake
cleaning products (Raybestos, 1999; Federal-Mogul, 1999).

Table VII-1. Facility Survey Summary of Chlorinated and Non-chlorinated Product Usage

Total Number Number and (Per cent) of Shops using Selected Products
Product Category of ShopsUsing

Product Non- Other Unknown

Category chlorinated | Chlorinated? | PercOnly | Formulations
Brake 2° 3676 2256 (61) 8 (~0) 1364 (37) 48 (<1)
Carb and Fuel Injection * 3508 3162 (90) 291 (8) 0(0) 55 (<1)
Engine Degreaser * 496 443 (89) 8(2) 27 (5) 18 (4)
General Purpose 171 163 (95) 0(0) 0(0) 8 (5)
Degreaser *

. These products contain Perc, MeCl, or TCE, either alone or in combination.

. Information is compiled for both bulk and aerosol brake cleaner usage.

. Number of shops that reported using a brake cleaner, whether they reported doing brakes or not.
. The survey requested only aerosol product usage for these categories.

. Numbers have been rounded and may not add to 100 percent.
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We aso learned through our survey that almost 25 percent of facilities performing brake
work did not use automotive consumer products. Instead they used water or petroleum washers,
or in some cases, nothing at all. Additionally, ailmost 50 percent of the Facility Survey
respondents already use a water-based portable brake cleaning unit in conjunction with other
products, and 12 percent use a water-based portable brake cleaning unit alone.

3. Scenario 2 - Remove Perc, MeCl and TCE from Brake Cleaning Products

Facility Survey respondents also reported using brake cleaning products which were
determined to contain MeCl and TCE, usually in conjunction with Perc. Scenario 2 assumes that
Perc is no longer available for brake cleaning product formulations and eval uates the effect of
brake cleaning products reformulated to contain alarge proportion of MeCl or TCE. Based on
available formulation data, MeCl and TCE, when used aone would not likely exceed 60 and 45
percent, respectively, and in combination, would not likely exceed 90 percent of the content of a
product.

The unit risk factor for MeCl is approximately one-sixth that of Perc. Thus, the potential
health risk for a product containing 60 percent MeCl (formulations containing 60 percent MeCl
were observed during the site visits) would be one-tenth that of a 94 percent Perc product.
Similarly, TCE has a unit risk approximately one-third that of Perc, so the potential health risk
for aproduct containing 45 percent TCE (TCE isaVOC and would be limited to 45 percent by
the Midterm Measures || Consumer Products Regulation) would be about one-seventh that of a
94 percent Perc product. The potential health risk for a product composed of 45 percent MeCl
and 45 percent TCE would be dlightly less than one-fourth that of a 94 percent Perc product.

While the potential risk for a product containing MeCl, TCE, or both is lower than for
Perc, it could still be significant in some instances. For example, generic facility G2 would still
exceed al0inamillion risk level at 20 meters for both the MeCl and TCE products. As such,
and in recognition of the statutory requirement for BACT and the availability of suitable and
effective dternatives, staff believe that brake cleaning products should not contain MeCl and
TCE.

4, Scenario 3 - Also Remove Perc, MeCl and TCE from Carburetor Cleaners,
Engine Degreasers, and General Purpose Degreasers

Information from the Facility Survey, aswell as discussions with AMR facility operators
and the Ingtitute for Research and Technical Assistance (IRTA), indicate that many operators use
various automotive consumer products interchangeably (IRTA, 1999). For example, a mechanic
may use a brake cleaner for engine and/or tool degreasing, or may use an engine degreaser or
carburetor cleaner for brake cleaning. While automotive consumer products manufacturers have
adamantly stated that they do not condone this activity and believe that each product is best
formulated for its intended purpose, many mechanics indicated that these products are used for,
and work equally well in, avariety of tasks. Therefore, it is necessary to address the potential
risk posed by product interchangeability.
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The practice of mechanics substituting, on an equal basis, carburetor cleaner, engine
degreaser, or general purpose degreaser reformulated to contain Perc, MeCl or TCE for brake
cleaning products that would no longer contain Perc, MeCl or TCE would result in potential
health risks to the public analogous to those identified in section B.3. above. Again, staff
evaluated the availability, suitability, and effectiveness of alternativesin the three product
categories.

Table VII-1 shows the relative proportion and percent of facilities using non-chlorinated
carburetor cleaning, engine degreasing and general purpose degreasing products. From the table,
it can be seen that the overwhelming majority of facilities (approximately 90 percent) use non-
chlorinated carburetor cleaner, engine degreaser, and general purpose degreaser. Additionally,
carburetor cleaners are subject to United States Environmental Protection Agency (U.S. EPA)
regulations for fuel additives (ARB, 1999b). These regulations require manufacturers to register
their formulations and collectively fund aliterature search on the potential health effects of the
use of their products. Currently, manufacturers can only register formulations with compounds
containing five elements. carbon, hydrogen, oxygen, nitrogen, and sulfur. However,
formulations containing other elements were registered prior to the 1990 Clean Air Act
Amendments. These formulations have been essentially “ grandfathered” from the requirement
that they contain only compounds with the five elements mentioned (ARB, 1999b). Some of
these grandfathered products contain MeCl and Perc. Since non-chlorinated productsin the three
categories of interest appear to predominate, staff concluded that alternative products are
technically feasibility and available. Additionally, product label claims and discussions with
facility operators indicate that the alternative products are both suitable and effective.

The number of productsin the carburetor cleaner, engine degreaser, and general purpose
degreaser categories that contain Perc, MeCl and TCE, either in combination or alone, is small
and the products themselves generally only contain a small percentage of the chlorinated
compounds. As such, staff conclude that the additional requirement to remove these three
compounds from carburetor cleaner, engine degreaser, and general purpose degreaser would not
be an overly burdensome requirement and would reduce exposure to these compounds.

Based on this evaluation, staff believesthat it is appropriate to eliminate the use of Perc,

MeCl and TCE in automotive consumer products used in AMR activities, and we established the
limits presented in Table V11-2.
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TableVII-2. BACT Product Content Limits

Evaluation Product Categoriesand Compounds Chlorinated Content
Level Limit (percent)
Scenario 1 Perc-containing brake cleaning products <1!
Perc, MeCl, and TCE-containing brake cleaning products <1!
Scenario 2
Perc, MeCl and TCE-containing brake cleaners, carburetor <1!
Scenario 3 cleaners, engine degreasers, and general purpose degreasers

1. Aspreviously mentioned, the language of the proposed ATCM provides that a product is considered to contain Perc, MeCl, or TCE if it
contains one percent or more by weight of any one of the three compounds.

C. Alternativesto The Proposed Control Measure

Alternatives to the proposed control measure, other than taking no action, include
workplace practices and two product modification options. We evaluated each of the three
aternatives and determined that they would not be as effective at reducing emissions of Perc,
MeCl, and TCE from AMR activities as the proposed control measure. We aso determined that
the three adternatives did not meet the objective of HSC section 39666 to reduce emissions to the
lowest level achievable through the application of BACT or a more effective control method in
consideration of cost, risk, and environmental impacts.

This section discusses each of the three a